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Abstract 
An Electronic Medical Record (EMR) system is an e-health innovation that has 
been embraced by healthcare providers in a number of countries. Due to the 
potential benefits of Electronic Medical Records (EMRs), several healthcare 
organisations and countries have implemented EMR systems in order to 
enhance, develop, and improve the healthcare delivery process and to 
manage health records electronically. However, the implementation success 
of EMRs has varied widely. Studies worldwide have identified both barriers to 
and facilitators for implementing EMRs within healthcare organisations. 
However, due to the differences in culture, organisational structure, 
availability of resources, and a number of other aspects in healthcare 
organisations, it is acknowledged that implementation frameworks will likely 
need to vary from one setting to another. Additionally, the literature shows 
that implementing EMRs in public hospitals is more difficult and complicated 
than in private hospitals (Hasanain & Cooper, 2014). 
 
In Saudi Arabia, the majority of healthcare providers manage patient records 
manually. Only a small number of hospitals have even a partial EMR system, 
comprising just some of the functions of an EMR. A small body of research in 
the last decade has identified a number of barriers to EMR implementation in 
Saudi Arabia and has highlighted the additional complexities of 
implementation in public hospitals (Alanazy, 2006; Hasanain & Cooper, 2014; 
Khalifa, 2013; Khalifa, 2014). Furthermore, previous research has identified 
some potential solutions to overcome these barriers (Hasanain & Cooper, 
2014). However, identifying the barriers and solutions may not be sufficient 
to ensure the effectiveness and efficiency of EMR implementation. As public 
hospitals are a major provider of health services in Saudi Arabia and have 
been shown to face more EMR implementation barriers than private 
hospitals, there is a need for an implementation framework to guide any 
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future initiatives for EMR implementation in Saudi public hospitals. Saudi 
public hospitals may thus be able to benefit from the EMR implementation 
experience worldwide, but nuanced by knowledge drawn from the Saudi 
experience and state of play within its own unique health system. This 
doctoral project therefore aimed to develop an evidence-based EMR 
implementation framework for public hospitals in Saudi Arabia informed by 
those who work at the micro-implementation level (end-users, such as health 
professionals and administrators) and the macro-implementation level (key 
stakeholders, such as policy advisors, senior administrators, and academics) 
and the extant literature sensitive to the cultural, resource-related, and 
technological, organisational, and environmental issues of Saudi Arabia. 
 
The current research used a mixed-methods approach comprising three 
studies. Study 1 involved a quantitative survey of 333 hospital staff who 
work at the patient or ward level with EMRs, or are likely to work with EMRs 
on a daily basis. These staff provided a ‘bottom-up’ perspective on EMR 
implementation. The quantitative survey examined demographic, 
educational, and language and computer literacy levels of the participants, as 
well as EMR barriers and enablers. Study 2 involved interviews with content 
experts (n=9) in the field of EMR. The content experts included senior 
officials in hospitals and the health ministry, as well as academics in 
universities, all of whom have the capacity and position to influence policy 
decisions and implementation. These experts provided a ‘top-down’ 
perspective on EMR implementation. The qualitative interviews were 
informed by the literature and the results of Study 1. In Study 3a, the data 
from Studies 1 and 2, as well as theories and findings from the literature, 
were synthesised to develop a preliminary EMR implementation framework. 
The framework was also informed by public policy literature, in particular 
top-down and bottom-up approaches to implementation; a theory of 
technology implementation, namely the Technology, Organisation and 
Environment (TOE) framework as well as Keshavjee, Bosomworth, Copen, 
Lai, Kucukyazici, Lilani, and Holbrook’s (2006) EMR implementation plan 
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which is noted as one of the most comprehensive EMR implementation plans 
in the literature to date.  Based on the results of Study 3b, the framework 
was further refined to reflect and incorporate additional expert opinion. 
 
The main outcome of the study was the development of an EMR 
implementation framework that is comprehensive, informed by multiple 
perspectives, and sensitive to the cultural and resources needs of public 
hospitals in Saudi Arabia. The framework is the first EMR implementation 
framework specifically developed for public hospitals in Saudi Arabia. The 
study found that many points exist along the implementation continuum 
where implementation attempts can be frustrated. Maximising the likely 
success of EMR implementation requires the marriage and orchestration of a 
range of top-down and bottom-up considerations. While factors at the ‘top’, 
such as adequate resources, governance issues, the availability of experts, 
appropriate vendor selection, and a phased implementation approach, are 
essential ingredients of EMR implementation, so too are end-users at the 
field level.  End-users at the field level have considerable power to assist or 
hinder EMR implementation. Those who seek to implement major 
technological change such as introducing EMRs and who ignore the needs, 
skills, and preferences of end users, do so at their peril. It is therefore 
recommended that those seeking to implement EMRs take a multidisciplinary 
approach that is informed by knowledge of the health sector, computerised 
technology, change management, political science, public policy, health 
management, and human behaviour. 
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Chapter 1: Introduction 
Implementing new policies or programs is a process often fraught with 
difficulties (Crosby, 1996). Implementation occupies a position between 
decision-making and evaluation (Pankake, 2013); however once a policy or 
program has been decided upon, its successful implementation is not 
guaranteed. Seminal work in this field conducted in the USA in the 1970s 
highlighted how high hopes in Washington for introducing new policy could 
be dashed at the field level during implementation (Pressman & Wildavsky, 
1979), and prompted a generation of policy implementation research in 
many countries. Yet, despite this growing body of research, problems 
continue to occur, especially within organisations during the implementation 
process, which can frustrate or distort the intent of programs—often with 
serious consequences. For example, protracted problems experienced during 
the upgrade to Queensland Health’s payroll system in Australia from 2007 led 
to employees’ wages being underpaid, overpaid, or not paid at all (Thite & 
Sandhu, 2014). The debacle prompted a formal inquiry in 2013 and the 
Queensland Public Sector Union and State Opposition called for the Health 
Minister, Paul Lucas, to resign. According to Thite and Sandu (2014), the 
problems that Queensland Health experienced reflect serious implementation 
difficulties that can occur when a new computer system is introduced and 
highlight the potential severity of political consequences when 
implementations fail. The same authors contend that failures in the new 
Queensland Health payroll system played a pivotal role in the downfall of a 
government. Situations like these underscore the importance of giving 
careful consideration when it comes to the implementation of new polices or 
programs. 
 
Ehealth technologies are one of the programs that have been widely 
implemented in healthcare organisations (Scott & Mars, 2013; Stanimirović, 
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2014). Scott and Mars stated that eHealth is simply the application of 
information and communications technologies (ICTs) to the health sector’ (p. 
1). In developing countries, eHealth initiatives have been largely short-term 
and unsustainable, due to a number of barriers to such initiatives (Ahmed, 
Lucas, Khan, Islam, Bhuiya & Iqbal, 2014; Murray, Burns, May, Finch, 
O'Donnell, Wallace & Mair, 2011; Scott & Mars, 2013). Examples of these 
barriers include  lack of knowledge, lack of support and lack of 
standardisation (Scott & Mars, 2013), as well as a number of financial and 
social barriers (Murray et al., 2011; Ross, Stevenson, Lau & Murray, 2015). 
Despite several unsuccessful eHealth initiatives in developing countries, such 
initiatives have been successful in many developed countries (Scott & Mars, 
2013).  
 
Some examples of eHealth technologies that have been implemented 
worldwide are Teleradiology, Teledermatology and Telepsychiatry 
(Hartvigsen, Johansen, Hasvold, Bellika, Arsand, Arild, Gammon, Pettersen & 
Pedersen, 2007). One of the most commonly used eHealth technologies in 
large health organisations is the Electronic Medical Record (EMR) (Chaudhry, 
Wang, Wu, Maglione, Mojica, Roth, Morton & Shekelle, 2006). An EMR, as 
the name suggests, is a digitised clinical chart that maintains a patient’s 
entire medical history and information, which can assist with and enhance 
the diagnosis and treatment provided by a healthcare organisation 
(Noraziani, A., Azhim, Eslami, Drak, Ezat & Akma, 2013). Systems such as 
EMRs are designed to improve the collection, use, and storage of patient 
health-related information, as well as boost communication among different 
healthcare providers. EMR systems can also improve and facilitate decision-
making, safeguard patient privacy and safety, and reduce errors and costs 
(Lee, Kuo & Goodwin, 2013).  
 
EMR systems are a prime example of a policy or program implemented in a 
healthcare service that can disrupt traditional patterns of work, primarily 
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because EMRs involve replacing paper records with electronic records. EMR 
systems are usually implemented to replace paper-based health records that 
have been used in hospitals for centuries (Boonstra & Broekhuis, 2010). Over 
time, these paper-based heath record systems have demanded large spaces 
to store them and caused delays in access (Boonstra & Broekhuis, 2010). 
EMR systems on the other hand, store patient information in an electronic 
system that can be accessed in a timely manner and so can improve and 
facilitate the healthcare delivery process (Boonstra & Broekhuis, 2010).  
 
The term ‘EMR system’ takes different forms and can refer to similar types of 
Health Information Systems (HIS) (Boonstra & Broekhuis, 2010). Another 
commonly known form of HIS is the Electronic Health Record (EHR) 
(Boonstra, Versluis & Vos, 2014). EMR systems like EHRs can be used in an 
individual organisation; however, if the HIS is used on a regional or 
nationwide level and in an interoperable manner, then it is usually known as 
an EHR system (Boonstra et al., 2014). In the context of the current PhD 
research, the term EMR is used to refer to a HIS that includes patient health 
history, test results, radiology films, prescription and allergy records, billing 
and financing details, patient admission information, and all other data 
needed for the healthcare delivery process within an individual hospital. 
  
Despite obvious benefits, the literature shows that EMR implementation is 
often accompanied by a number of challenges, and sometimes failure, due to 
the major changes that it requires (Ajami & Bagheri-Tadi, 2013; Boonstra & 
Broekhuis, 2010; Hostgaard & Nohr, 2004; Schmucker, 2009). According to a 
number of authors (Boonstra & Broekhuis, 2010; Chen & Akay, 2011; CMVH, 
2010; Crema & Verbano, 2013), hospitals around the world have confronted 
a number of technical and human barriers to EMR implementation. Several 
published studies that focus on international EMR experiences identify a 
range of issues that can obstruct the implementation process and lead to 
ultimate failure (Agno & Guo, 2013; Ajami & Bagheri-Tadi, 2013; CMVH, 
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2010; Crema & Verbano, 2013; Gomez Reynoso & Tulu, 2007; Sood, 
Nwabueze, Mbarika, Prakash, Chatterjee, Ray & Mishra, 2008). Implementing 
a new computer system, such as an EMR, involves major changes to the way 
an organisation manages its routine work (Schmucker, 2009; Takian, 2012; 
Thite & Sandhu, 2014). Such changes generate other challenges to 
implementing a new system (Schmucker, 2009; Thite & Sandhu, 2014). 
 
However, in spite of these failures and challenges, examples of successful 
EMR implementations are also available (AOHC, 2008; Pendergrass & 
Ranganathan, 2014; Roper, Hall & LeBretia, 2011; WHO, 2006; Woodman, 
2004). Moreover, a number of authors argue that implementation 
frameworks can enhance the EMR implementation process and contribute to 
its overall success (Aanestada & Jensen, 2011; Cresswell & Sheikh, 2013; 
Cresswell, Bates & Sheikh, 2013; Hörbst & Ammenwerth, 2010). Aanestada 
and Jensen (2011) maintain that using a predesigned implementation 
framework can assist in anticipating possible challenges that may arise and 
can therefore also assist in identifying possible solutions and procedures to 
follow. This process ultimately promotes and helps ensure the successful 
implementation of EMR systems in hospitals (Aanestada & Jensen, 2011). 
 
Several studies have emphasised the importance of having an EMR 
implementation framework. Such a framework would be one of the main 
factors that can assist and facilitate the implementation of the system 
(Devine, Wilson-Norton, Lawless, Hansen, Hollingworth, Fisk & Sullivan, 
2008; Kaufman, 2004; Roper et al., 2011; Simon, Keohane, Amato, Coffey, 
Cadet, Zimlichman & Bates, 2013). It is also important to note that 
implementing a new system or program requires close attention to the 
people who work at both micro and macro levels in the organization 
(Pressman & Wildavsky, 1979; Sabatier, 1986; Schofield, 2001). In addition, 
most EMR implementation frameworks include three phases for the 
implementation, pre-implementation, implementation and post-
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implementation phases (Aanestada & Jensen, 2011; Al-Aswad, Brownsell, 
Palmer & Nichol, 2013; Boswell, 2013; Cresswell et al., 2013; Ford, 
Menachemi, Huerta & Yu, 2010; Hasanain & Cooper, 2014; Hasanain, 
Vallmuur & Clark, 2014; Lluch, 2011; Lorenzi, Kouroubali, Detmer & 
Bloomrosen, 2009). 
 
Policy implementation is also one of the concepts that emphasises the 
important role of people who work at both macro and micro (top down and 
bottom-up) levels (Pressman & Wildavsky, 1979; Sabatier, 1986; Schofield, 
2001). In addition, policy implementation usually requires the consideration 
of three phases for the implementation (pre-implementation, implementation 
and post-implementation phases) (Dye & Zeigler, 1975; Fischer, Miller, 
Sidney & Ebooks Corporation., 2007; Lester & Bowman, 1987; Lipsky, 1980; 
Pressman & Wildavsky, 1979). For these reasons, the concept policy 
implementation is also integrated and used throughout the thesis, and was 
also used as one of the conceptual frameworks of this doctoral thesis. 
Further information and a review of the literature covering all these 
previously mentioned concepts (implementation framework and 
implementation policy) are available in chapter 3 page 47. 
 
The current study develops an EMR implementation framework for Saudi 
public hospitals. The literature offers several implementation frameworks, 
such as the Keshavjee et al’s (2006) framework (discussed in detail in 
Chapter 3, pages 61-65), that have already been established and used for 
EMR implementation in developing countries (Boonstra et al., 2014; 
Ghazisaeidi, Ahmadi, Sadoughi & Safdari, 2014b). However, implementation 
frameworks can vary from one setting to another; no fixed framework exists 
that can be deployed in every hospital worldwide (Aanestada & Jensen, 
2011). In fact, each health system is unique and is influenced by 
idiosyncratic historical, social, cultural, political, institutional, and economic 
factors (Boonstra et al., 2014; Ghazisaeidi et al., 2014b). To date, no 
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research has been undertaken that focuses on the development of an EMR 
implementation framework specifically for Saudi hospitals (Alkraiji, Jackson & 
Murray, 2013). Further description and analysis on the Keshavjee et al’s 
(2006) framework in chapter 3 (pages 61 – 65), which was chosen to be 
used to guide the development of the EMR implementation framework of this 
current doctoral research. 
 
The Saudi Arabian context provides a snapshot of a developing country that 
is giving a degree of high consideration to its healthcare system and aiming 
to increase the use of e-health initiatives (Alsahafi, 2012). The available body 
of literature, although relatively small in size, highlights a number of EMR 
barriers within Saudi hospitals (Altuwaijri, 2008; Hasanain et al., 2014; 
Khalifa, 2014). Because each hospital’s setting, available resources, and 
individual requirements are different (Aanestada & Jensen, 2011), having an 
implementation framework specifically developed for public Saudi hospitals 
might assist in achieving successful implementation across the country. 
Existing EMR frameworks, and implementation frameworks more generally, 
do not necessarily accommodate current Saudi-specific cultural, social, and 
technological needs (Hasanain et al., 2014), especially because healthcare 
systems are unique (Aanestada & Jensen, 2011). To date, no such 
framework has been developed specifically for Saudi Arabian hospitals. 
Developing an implementation framework for specific hospitals—or even a 
specific province or country—is in fact an approach that several studies have 
shown can assist in successful EMR implementation (Aanestada & Jensen, 
2011; Cresswell & Sheikh, 2013; Cresswell et al., 2013). Thus, generating a 
procedural EMR implementation framework for Saudi public hospitals appears 
to be necessary. 
 
The previous section of Chapter 1 has introduced the research topic and 
justification for the study. The chapter now moves to present background 
information about the research problem and discusses the context of the 
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study, outlining the research questions and objectives, as well as the 
significance of the research and its scope. Finally, Chapter 1 outlines a 
summary of the methodology employed in the study and a gives brief 
overview of the chapters that comprise this thesis. 
 
1.1 Background 
According to Razzaque and Jalal-Karim (2010), EMRs are evolving systems 
that aim to collect patients’ health information electronically to be used by 
healthcare organisations. The use of EMR systems is increasing worldwide as 
more hospitals and healthcare providers are looking to adopt them (Al-Aswad 
et al., 2013). Healthcare organisations are becoming progressively aware of 
the important role that such systems can play in improving the healthcare 
delivery process (Thakkar & Davis, 2006), including the ability to deliver 
safer healthcare services, reduce expenses, and improve the way that 
medicine is practised (Accenture, 2010). However, studies from various 
countries have shown that implementing EMRs is a process often 
accompanied by many difficulties (Ajami & Bagheri-Tadi, 2013; Boonstra & 
Broekhuis, 2010; Hörbst & Ammenwerth, 2010; Hostgaard & Nohr, 2004; 
Schmucker, 2009). 
 
The international experience confirms that EMR implementation barriers are 
not uncommon (Agno & Guo, 2013; Ajami & Bagheri-Tadi, 2013; CMVH, 
2010; Crema & Verbano, 2013; Gomez Reynoso & Tulu, 2007; Sood et al., 
2008). A recent American study has demonstrated that although EMRs are 
attracting considerable attention the adoption rate remains low due to a 
number of issues (Jha, DesRoches, Kralovec & Joshi, 2010). For example, 
less than 12% of hospitals in the United States have met the definition of a 
comprehensive or even basic EMR (Jha et al., 2010). The fragmented nature 
of the US healthcare system (with its federal system of government and both 
private and public providers of services) has led to inconsistent uptake of 
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EMRs (Jha et al., 2010). Likewise in Canada, it has been noted that a number 
of issues have hampered the adoption rate of EMRs (Woodman, 2004), 
including not having the software provider on site for further assistance and 
a lack of policies relating to key issues such as patient privacy (OHIH, 2001). 
Even so, Canada appears to be overcoming at least some of these EMR 
barriers and has successfully implemented such systems nationwide 
(Infoway, 2014). 
 
A number of countries in Europe have also faced EMR implementation 
barriers. In France for example, it has been reported that insufficient 
financial resources cannot adequately support the implementation process 
(Sánchez, Savin & Vasileva, 2005). Another study in Denmark found that a 
shortage of appropriately qualified leaders as well as a lack of operational 
procedures for implementing EMRs, were among several factors causing a 
delayed or low uptake of EMRs within Danish hospitals (Mason, 2010). In 
fact implementation of EMRs often requires major organisational reform. The 
concept of change management is another example of an issue of which 
hospital managers and leaders need to be aware, in particular how people 
and organisations respond to change (Schmucker, 2009; Takian, 2012; Thite 
& Sandhu, 2014). 
 
Alongside financial resources, appropriate policies and procedures, and other 
central concerns, EMR implementation requires the coordination of a 
multidisciplinary team which may include physicians, clinical pharmacists, and 
IT staff along with the cooperation of a hospital’s administrative departments 
(Fonkych & Taylor, 2005). Consequently, a comprehensive procedural 
framework is needed to successfully select and implement EMRs for a 
specific hospital or region. Such a framework should ideally be based on the 
needs and capabilities of individual hospitals and have an understanding of 
implementation processes and relevant organisational change aspects 
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(Cresswell & Sheikh, 2013; Hostgaard & Nohr, 2004; Jaen, 2011; Schmucker, 
2009; Takian, 2012; Thite & Sandhu, 2014).  
 
Previous studies indicate that EMR implementation in Saudi hospitals has 
been limited and slow (Aldosari, 2014; Alkraiji et al., 2013; Altuwaijri, 2008; 
Altuwaijri, 2011; Hasanain et al., 2014), particularly in public hospitals 
(Hasanain & Cooper, 2014). Unfortunately, the exact extent of 
implementation remains unknown because most studies have been 
conducted in a limited number of Saudi public hospitals and in specific 
regions (Hasanain et al., 2014). Additionally, it is worth noting that EMR 
implementation is more advanced in Saudi private hospitals compared to 
public hospitals (Hasanain & Cooper, 2014). The low uptake of EMRs in Saudi 
public hospitals has been attributed to a number of technical, social, and 
resource barriers (Alanazy, 2006; Aldosari, 2014; Alkraiji et al., 2013; 
Hasanain & Cooper, 2014; Khalifa, 2014). Because public hospitals are 
experiencing lower levels of uptake than private hospitals an EMR 
implementation framework developed specifically for Saudi public hospitals is 
needed (Alanazy, 2006; Aldosari, 2014; Alkraiji et al., 2013; Hasanain & 
Cooper, 2014; Khalifa, 2014). Accordingly, an implementation framework 
that takes into account existing frameworks and theories of implementation 
and change management, and which is informed by stakeholders in Saudi 
Arabia may assist Saudi public hospitals seeking to implement an EMR 
system. 
 
1.2 Justification for Choosing Saudi Arabia as a Place of 
Study 
Saudi Arabia is the largest member of the Gulf Cooperation Council (GCC) 
nations (Abdul Salam, Elsegaey, Khraif & Al-Mutairi, 2014). As shown in 
Figure 1.1, the Saudi population represents two-thirds of the total GCC 
population (Sturm, LJan, Adolf & Peschel, 2008). Every year over 10 million 
pilgrims from 184 different countries visit Saudi Arabia during the Umra and 
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Hajj pilgrimages (Al-Tawfiq & Memish, 2014). These annual pilgrimages 
create a serious challenge for the Saudi healthcare system due to infectious 
diseases brought to the country by the vast number of visitors, as well as 
non-communicable illnesses (Al-Tawfiq & Memish, 2014). During these 
annual events, healthcare services must simultaneously record patient 
information from both the local population and the large number of pilgrims, 
which results in a service overload of the healthcare system (Al-Tawfiq & 
Memish, 2014). Such demands demonstrate the importance of having an 
appropriate information technology (IT) system, such as an EMR system, to 
provide effective health services during the Umra and Hajj seasons (Al-
Tawfiq & Memish, 2014). A system such as EMR can also assist in the 
availability of a robust tool to transfer related data in a quick and accurate 
manner and to facilitate related government decision-making processes (Al-
Tawfiq & Memish, 2014), such as mounting an appropriate response to a 
disease outbreak. The large population of Saudi Arabia makes considerable 
demands on the healthcare system, which highlights the need for an 
appropriate EMR system to cope with an ever-increasing demand for 
healthcare services.   
 
 
Figure 1.1: Percentage of population in the six members of the GCC countries (Sturm et al., 2008) 
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At the time of writing this thesis, a large number of Saudi hospitals were 
managing their patient records either manually (i.e. using a paper-based 
system) or by using only a few EMR functions (Altuwaijri, 2008), for example 
billing and administration. The predominant reason for such low uptake of 
EMR systems in Saudi Arabia is that several technical, social, managerial, and 
financial barriers obstruct their development and implementation (Alanazy, 
2006). To date, little research has been conducted that examines EMR 
implementation in Saudi Arabia, apart from a small number of notable 
exceptions (Alanazy, 2006). Almost a decade ago, Alanazy’s (2006) research 
focused on identifying factors associated with EMR implementation in six 
major Saudi public and private hospitals and identified a number of barriers 
to EMR implementation including cost, complexity of the system, and lack of 
standards. Apart from Alanazy’s study, no further studies have since been 
carried out that examine these barriers in detail or suggest possible 
solutions, except that of Hasanain and Cooper (2014). 
 
Given that the majority of public hospitals in Saudi Arabia have not yet 
implemented an EMR system or are only using basic elements of an EMR, the 
current study is timely. The Saudi government is also now intending to roll 
out EMRs across the nation (Altuwaijri, 2008). This study identifies the steps 
and phases required for successful EMR implementation and uses these to 
inform the development of a procedural framework specially designed to suit 
the needs and preferences of Saudi public healthcare personnel and key 
policy stakeholders. Further description and discussion about the Saudi 
Arabian healthcare system is presented in chapter 2 pages 38-45. 
 
1.3 Researcher Perspective 
This study’s author is a Saudi citizen on a scholarship from the Saudi Ministry 
of Higher Education (MOHE) to conduct her postgraduate studies in 
Australia. She has a background in the area of health services management 
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and EMRs in Saudi hospitals. Having worked with paper health records 
herself, the researcher saw a need to improve the recording processes of 
health information in Saudi hospitals and sought to develop a framework that 
might assist EMR implementation efforts in Saudi Arabia.   
 
1.4 Purpose and Objectives 
The purpose of this PhD study was to develop a procedural framework for 
implementing EMRs in Saudi public hospitals. The objectives of this study 
comprise: 
1. Identifying the current progress of, and challenges to, EMR 
implementation in Saudi Arabia 
2. Identifying barriers to, and enablers of, EMR implementation in Saudi 
public hospitals 
3. Identifying factors that impact on the success and failure of EMR 
implementation in Saudi hospitals 
4. Developing an evidence-based implementation framework for EMR 
systems in public hospitals in Saudi Arabia 
1.5 Research Questions 
This study will address the following research questions: 
1. To what extent do socio-demographic aspects impact on EMR 
implementation in Saudi public hospitals, and how do these vary 
across groups? 
2. What are the barriers to, and enablers, of EMR implementation? 
3. Do the preferred health record systems and EMR barriers in Saudi 
public hospitals differ across large, medium, and small hospitals? 
4. What are the key features that need to be considered/incorporated 
into a comprehensive implementation framework for EMR systems in 
Saudi public hospitals? 
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5. Is the proposed implementation framework acceptable to 
stakeholders? 
 
1.6 Summary of the Study Design and Study Participants 
To best address these research questions, the study employed a mixed-
methods approach comprising three studies. A cross-sectional quantitative 
survey (Study 1) (n=333) was used to examine views about EMR 
implementation among healthcare personnel in seven Saudi public hospitals, 
as well as staff acceptance levels. Healthcare personnel consisted of end-
users including doctors, nurses, and allied healthcare staff who already work 
on a day-to-day basis with EMRs—or potentially could. Qualitative interviews 
(Study 2) were conducted with nine senior policy stakeholders who develop, 
implement, and/or influence EMR implementation in Saudi Arabia. These 
stakeholders comprised employees of public or private hospitals, senior 
academics in universities, and members of the Ministry of Health (MOH) in 
Jeddah and Riyadh in Saudi Arabia. The interviews helped identify barriers 
to, and facilitators of, EMR implementation in Saudi public hospitals.  
A framework was then developed (Study 3) that synthesised findings from 
the literature, survey data, and conclusions from the interviews. Figure 1.2 
shows a summary of this study’s research methodology and how particular 
research approaches enabled specific research questions to be addressed. 
 
 14 Chapter 1: Introduction 
 
Figure 1.2: Summary of the research methods 
 
 
1.7 Outline of the Thesis 
This thesis comprises eight chapters. Chapter 1 has introduced the research 
topic, the nature of the area of research and the research problem. It has 
also introduced the purpose, aims, and questions encompassed by the 
project, as well as a summary of the research design and study participants. 
By necessity, this thesis draws on a number of bodies of literature, because it 
is concerned with the implementation of policy, specifically EMRs. Chapters 
2, 3, and 4 present a review of relevant literature. Chapter 2 provides an 
overview of EMR types, features, and benefits, and critiques a number of 
EMR implementation experiences throughout the world in both developed 
and developing countries. Chapter 2 also provides a brief overview of the 
Saudi healthcare system and concludes by examining relevant literature 
relating to EMR implementation in Saudi hospitals. Chapter 3 presents an 
overview of the concept of implementation and discusses dominant 
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implementation theories and frameworks. Chapter 3 also details the 
significance of implementation frameworks in general, followed by an 
overview of a number of specific EMR implementation frameworks available 
in the literature. Chapter 3 concludes by focusing particularly on one of the 
most comprehensive EMR implementation frameworks developed to date: 
Keshavjee et al.’s (2006) EMR implementation framework, which is a 
systematic review of 16 years of research focusing on EMR implementation 
frameworks found in the literature.  
 
The next chapter, Chapter 4, provides an overview of the conceptual 
frameworks used in the current doctoral research, commencing by providing 
examples of a number of Information Technology (IT) implementation 
theories. It then examines the interface between the concept of change 
management and the implementation of EMRs. Chapter 4 synthesises the 
literature covered in the previous literature review chapters and identifies 
gaps in the knowledge base. It concludes by detailing the research 
questions.  
 
The thesis then moves to discussing the findings of the studies: Chapter 5 
presents the results and discussion of Study 1 (quantitative questionnaires 
with end-users of EMRs); Chapter 6 presents the results and discussion of 
Study 2 (qualitative interviews with experts); and Chapter 7 presents the 
results and discussion of Study 3a (development of an EMR implementation 
framework for Saudi public hospitals) and Study 3b (follow-up with experts 
and feedback to refine the developed implementation framework). Finally, 
Chapter 8, the concluding chapter, presents the conclusions, limitations, and 
contributions of this research. It also makes recommendations and 
suggestions for future research.
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Chapter 2: Literature Review, Part 1: 
EMRs, features, and 
implementation experiences 
throughout the world and in 
Saudi Arabia 
2.1 Introduction 
Chapter 2 provides a literature review relating to Electronic Medical Record 
(EMR) software and systems, beginning with a brief overview of the 
emergence of EMR systems, different definitions and meanings of EMR, and 
the key benefits and features such systems. The chapter then reviews the 
EMR implementation experiences of a number of developed and developing 
countries, with a particular focus on implementation approaches and 
challenges to implementation identified in the literature. After reviewing the 
international experience, Chapter 2 then presents an overview of the Saudi 
healthcare system and the services it provides. Furthermore, the chapter 
analyses the current state and progress of EMR implementation in Saudi 
Arabia. Based on this review of the literature, the chapter also describes 
common barriers to EMR implementation within Saudi hospitals, as well as 
proposed solutions for overcoming EMR implementation barriers in Saudi 
Arabia. Parts of this chapter draw from the author’s published paper included 
in the appendices (Appendix 1: ‘Progress and challenges in the 
implementation of Electronic Medical Records in Saudi Arabia: a systematic 
review’. Health Informatics - An International Journal, 3 (2). 
 
In order to conduct this review of the literature for the thesis, a narrative 
literature review method was used. The goal of narrative literature review is 
to provide an analysis of literature on a specific topic that was published in 
books and/or journal articles (Baumeister & Leary, 1997; Green, Johnson & 
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Adams, 2006). Narrative literature review also provides up-to-date 
knowledge and information about that specific topic as well as a historical 
background on how a specific problem has developed (Baumeister & Leary, 
1997; Green et al., 2006). For those reasons, the following literature review 
chapters (2, 3 and 4) were conducted using a narrative method.   
 
For Chapter 2, key words used in the literature search included Saudi AND 
Electronic Medical Record OR Electronic Health Record, Saudi AND EMR OR 
EHR, Saudi AND Health Information System, Saudi AND Computer Based 
Patient Record OR Automated Health Record, Saudi AND Electronic Patient 
Record OR EPR, Saudi AND AHR OR CBPR, Health Informatics AND Saudi. 
The data bases searched were Emerald, ProQuest, SAGE Journals, Informit, 
Health Reference Centre and Google Scholar. Additional references were 
located by inspecting the reference lists of key articles to identify additional 
literature that was not sourced in via the use of key words. 
 
2.2 The Emergence of EMRs 
EMR systems first began to appear during the 1960s, and, in the time since, 
have become increasingly common in numerous healthcare settings 
worldwide (McLean, 2006). In 1975, the Computer Stored Ambulatory 
Record (COSTAR) medical information system was developed and has been 
used by hundreds of healthcare organisations worldwide (McLean, 2006). 
Since the emergence of EMR systems, vendors have been developing and 
producing new versions of the COSTAR system on an ongoing basis (McLean, 
2006). Many early versions of EMR systems experienced some programmatic 
and technical problems, such as nonstandard terminologies (McLean, 2006). 
However, more recently, new, modified systems have become available with 
advanced features and functions (McLean, 2006). Currently, the most well-
known and common models of health information systems (HISs) are Health 
Level 7 (HL7) and open-EHR (Wager, Lee & Glaser, 2013). The following 
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section provides a brief summary of these two most common and readily 
available models, because understanding the different aims and approaches 
of each system helps to characterise what exactly is meant by EMR and 
provides a context for the current doctoral research.  
 
2.2.1 HL7 
In 1987, the US government developed HL7, a not-for-profit foundation that 
is a standard system with a comprehensive framework. It offers the ability to 
share, integrate, exchange, and save health information electronically and is 
widely used in the US where it is the main system implemented in North 
American healthcare settings (McLean, 2006). In fact HL7 appears in three 
different versions: HL7 Clinical Document Architecture (CDA), HL7 Version 2, 
and HL7 Version 3 (Wager et al., 2013). Each version has a special 
messaging model, but HL7 Version 2 is the most commonly used version 
worldwide (Conrick, 2006; Kim, Cho & Lee, 2011). 
 
2.2.2 OpenEHR 
The openEHR platform, similar to the HL7 foundation, was developed in the 
UK and is also a not-for-profit foundation. However, Conrick (2006) indicates 
that openEHR differs slightly from HL7 because it offers what is called a 
logical health record. On the other hand, the European Standards 
Organization (Comite Europeen de Normalisation; CEN) in 1999 defined 
openEHR as ‘a set of principles governing the logical structure and behaviour 
of healthcare record systems to enable communications of the whole or part 
of a healthcare record’ (p. 229). 
 
A number of countries are now implementing, or considering implementing, a 
national EMR system, which requires significant investment to develop the 
interoperability functions within and across participating healthcare 
organisations (LHCQFL, 2008). Selecting and using a standard system such 
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as HL7 or openEHR, is thought to have the capacity to ease and facilitate 
interoperability functions within hospitals and other healthcare organisations 
nationwide (Conrick, 2006). Moreover, the benefit of using standard systems 
provides some level of commonality among system functions in different 
departments, rather than using different systems (Conrick, 2006). 
 
2.3 What is an EMR? 
There is no universally-agreed-upon definition of the term Electronic Medical 
Record; the term itself is known by different descriptive words in various 
locations and settings throughout the world (Fonkych & Taylor, 2005). Some 
of the most common terms encompassed within the electronic format of 
recording patients’ health-related information are Computer-Based Patient 
Records (CBPR), Automated Health Records (AHR), and Electronic Health 
Records (EHR) (WHO, 2006). The following section outlines the definition of 
EMR adopted in this study. 
 
2.3.1 EMR Definition 
A number of authors define the term EMR differently in the literature 
(Boonstra et al., 2014; Conrick, 2006; ISO/TC, 2003; McLean, 2006; Miller, 
1993; Mon, 2004). While there is no universally shared or accepted 
definition, some core elements are apparent across characterisations 
(ISO/TC, 2003). For the purpose of this doctoral research, the term EMR 
encompasses any of the following elements. The EMR: 
1- refers to an electronic record of patients' health information, where 
information is stored on a healthcare organisation’s computer 
system (McLean, 2006), and 
2-  contains all of a patient’s personal and clinical information (Conrick, 
2006), including a patient’ demographics, diagnoses, medications, 
allergy reaction details, immunisation history, laboratory test results, 
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x-ray reports, medical histories, claims and payments, and 
appointment schedules (LHCQFL, 2008).  
 
It is important to note that only authorised staff can access EMR systems to 
support healthcare providers (Lloyd & Kalra, 2003). The key aims of such a 
system are to help and develop healthcare services, minimise patients’ length 
of stay, improve workflow, share patients’ information among different 
healthcare providers within the hospital, and to ensure patients' privacy 
(McLean, 2006). These broad-based inclusion criteria are considered most 
appropriate to a developing country such as Saudi Arabia, where some, but 
not all features may be available within a healthcare system. 
 
The ISO/TC 215 Technical Report (2003) has defined an EMR as ‘a repository 
of information regarding health of a subject of care, in a computer-
processable form’ (p. 7). In addition, the HIMSS Electronic Health Record 
Committee (2003) proposes the following definition of EHR: 
The Electronic Health Record (EHR) is a secure, real-time, point-
of-care, patient centric information resource for clinicians. The 
EHR aids clinicians’ decision making by providing access to 
patient health record information where and when they need it 
and by incorporating evidence-based decision support. The EHR 
automates and streamlines the clinician’s workflow, closing 
loops in communication and response that result in delays or 
gaps in care. The EHR also supports the collection of data for 
uses other than direct clinical care, such as billing, quality 
management, outcomes reporting, resource planning, and 
public health disease surveillance and reporting. (p. 2) 
 
Briefly then, an EMR is a computerised record that maintains patients’ health-
related data (LHCQFL, 2008). It is used and accessed only by authorised 
staff, in order to deliver timely and improved healthcare services by different 
healthcare providers and seeking to avoid any possible errors commonly 
found when using a paper-based medical record (LHCQFL, 2008). Although, 
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as discussed, a number of terms are used interchangeably in the literature, 
the term EMR will be used consistently throughout this thesis. 
 
2.4 Key Features of EMRS 
It has been argued that four features should be available in any EMR system 
to ensure the effectiveness and quality of its functions (Conrick, 2006). 
These comprise clinical, functional, security, and technological features, each 
of which is described in detail below (Lloyd & Kalra, 2003). Arguably the 
main feature of an EMR is the availability of patients' medical information 
such as medications, immunisations, and laboratory test results (McLean, 
2006). 
 
2.4.1 Clinical features 
All authorised staff who are part of the healthcare service should be able to 
access patients’ information—including laboratory tests, prescriptions, and 
medical history—and have the ability to order patient information 
automatically and in a real-time manner (Lloyd & Kalra, 2003). Another 
aspect of the clinical features is a warning system for emergency situations. 
For example, if a patient's physiological situation has worsened, or a new 
important laboratory result has been received, the warning system should 
operate to alert staff to take appropriate remedial action. Other functions of 
a warning system include generating appointment reminders and clinical 
alerts, such as ‘red flags’, to notify staff of any special needs or allergies 
(Coiera, 2003). In summary, clinical features consider all medical 
requirements that would be available in any EMR system to guarantee the 
safeguarding of a patient's state of health. 
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2.4.2 Functional features 
Functional features aim to ensure the effectiveness and efficiency of EMR 
tasks. The selected EMR system should meet both hospital and staff needs 
for operating EMR tasks quickly and easily, including the ability to access the 
system when and where it might be needed, even in ‘remote areas’ (Young, 
2000). Remote areas might include locations such as clinical and 
administrative departments, not just the bed-side environment (Young, 
2000).  
 
Whetton (2005) notes that it is important to ensure that the terminologies 
used in an EMR system comply with approved international standards, thus 
adhering to a common EMR language. Additionally, the functional features 
should be able to record a patient's financial details, including billing, 
charges, and insurance information, while having the capability to readily 
share information within the organisation or with different healthcare 
providers (Lloyd & Kalra, 2003). Clearly, this feature is important for ensuring 
that the system is functioning accurately and effectively to maximise 
administrative efficiency (Young, 2000). 
 
2.4.3 Security features 
Security features ensure that patients’ information is appropriately 
maintained; that is, it remains current, secure, and confidential (NWT, 2009). 
Only authorised employees can access these records without any 
manipulation of the actual data (Young, 2000). Moreover, security features 
also guarantee that the identity of the person who enters the information is 
recognised and documented, which is important for quality and safety of care 
as well as accountability. Besides the identity of staff members, such 
features also record the date and time of the data entry activity (McLean, 
2006). In short, it should offer all required security measures to ensure and 
maintain a confidential and legal EMR. 
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2.4.4 Technological features 
Since patients’ health-related data are recorded electronically in an EMR 
system, certain essential technological components should be available. 
These components include software, hardware, and networks (Conrick, 
2006). The technological components should have the ability to receive 
external health information from other healthcare organisations and the 
functionality to link the EMR system with other healthcare providers’ 
interoperability (Lloyd & Kalra, 2003). Technological features consider all 
technical requirements and components—and the availability of sufficient 
technological resources. 
 
2.5 Key Benefits of EMRs 
A number of studies have shown that EMR systems offer numerous benefits 
to patients, to those who are part of the healthcare delivery process, and 
also to the broader healthcare system (LHCQFL, 2008). EMR systems have 
also been shown to advance and improve the quality and efficiency of 
healthcare services (LHCQFL, 2008). Examples of benefits these systems can 
offer include the ability to access patient information at the point of care in a 
timely manner, increased flexibility and reliability of workflow, and improved 
productivity (Reidpath, 2009). Additionally, these systems help ensure that 
patients’ information remains confidential and secure and can only be 
accessed by authorised personnel (Wise & Bankowitz, 2009). Finally, EMRs 
have been shown to decrease the number of practice errors, and to decrease 
the duplication of data due to the use of standardised medical terminologies 
within these systems. Thus, patient information can be safeguarded against 
manipulation or loss (Woodman, 2004). 
 
Having reviewed several definitions of EMRs and some key features and 
benefits of such systems, the chapter now moves to provide an overview of 
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how they operate across a number of countries, both developed and 
developing. 
 
2.6 HIS throughout the World 
A review of studies that have examined the implementation experiences of 
EMRs and other Health Information System (HIS) models in developed and 
developing countries worldwide may assist in identifying the key barriers, 
enablers, and other relevant factors that need to be considered when 
developing an EMR implementation framework. The aim of this literature 
review is to learn from the international experience of implementing EMRs. 
The reviewed studies draw on experiences from a number of countries, 
including Canada, the United States of America, Australia, Britain, Norway, 
and Pakistan, commencing with the English-speaking developed countries of 
Canada, USA, Britain, and Australia, then a non-English-speaking developed 
European country (Norway), and finally a non-English-speaking developing 
country (Pakistan). The countries included in the review  were purposively 
selected to provide an overview of developed countries known to be leaders 
in the implementation of HIS and e-health as well as a number of developing 
countries  which have lagged behind and where the literature revealed 
challenges and barriers to EMR implementation.  
 
2.6.1 Canada 
In 2001 a Canadian governmental body announced a government-funded 
project for implementing an interoperable EMR system which occurred under 
an initiative called InfoWay (Rozenblum, Jang, Zimlichman, Salzberg, 
Tamblyn, Buckeridge, Forster, Bates & Tamblyn, 2011). The Infoway project 
aimed at developing, supporting, and offering solutions for EMR 
implementation (Rozenblum et al., 2011). Infoway was administered by a 
special department called the Infoway Standards Collaborative (SC) which 
aimed to ensure that EMR systems across hospitals would have the ability to 
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interoperate, and would employ uniform standards for EMRs. By initiating a 
government-funded project with the express purpose of implementing an 
interoperable EMR system, and by establishing a specific department to 
oversee the project, it has been argued that it becomes easier for healthcare 
organisations to choose the most appropriate software that could eventually 
be linked to other organisations (Deutsch, Duftschmid & Dorda, 2010).  
 
According to Woodman (2004), St. Michael’s Hospital’s experience with EMRs 
provides a good example of successful EMR implementation. St. Michael’s 
Hospital is one of the largest hospitals in Toronto, Canada, with a bed 
capacity of 600 and approximately 25,000 inpatient visits per annum. 
Because the hospital provided a broad range of services, it established an 
electronic health record system to manage patients’ information 
electronically, and was in the go-live stage in 2003. Woodman (2004) 
indicates that the hospital considered two main principles when 
implementing the EMR: 
1. Reliable infrastructure on which to build patient care 
systems. 
2. Being able to provide clinicians with an integrated patient 
care management system to support compassionate and 
practice-based care. 
Furthermore, the hospital specified particular core features required in its 
EMR. The first was that the system had adequate capacity to maintain 
patient information to ensure accurate and quicker performance (Woodman, 
2004); the second was that all authorised employees had the ability to 
access patient information in real time, whenever and wherever they needed 
to. Additionally, standard medical terminologies were to be used within the 
system to reduce the likelihood of mistakes. Finally, educational and training 
programs concerning EMR were offered to everyone who would use or 
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access the system so that staff had the required skills for capably using the 
system (Woodman, 2004). 
 
In 2000, St. Michael’s Hospital underwent a major system upgrade to 
accommodate newly developed technologies (Woodman, 2004). Woodman 
(2004) maintains that while using its upgraded EMR system, the hospital 
experienced improved performance and services, which increased the 
effectiveness and efficacy of the hospital’s workflow. In fact St. Michael's 
Hospital undertook an additional system update by implementing a 
ChartScript application on the system (Woodman, 2004). Because of this 
additional implementation, the hospital had a unique method for managing 
formatted external reports, which enabled authorised staff to view reports 
online, printed or faxed, as well as allowing the ability to distribute such 
reports more easily and quickly (Woodman, 2004). The ChartScript upgrade 
was one of the many technological innovations the hospital implemented in 
order to enhance the system (Woodman, 2004). In terms of implementation 
lessons, St. Michael's Hospital’s successful experience with EMR took into 
account essential social, as well as technical, managerial, and financial, 
features in its EMRs implementation approach (Conrick, 2006). 
 
Currently, the use of EMR systems in Canada has become widespread across 
the country, with more than 45,000 active users in 2012 (Infoway, 2014). In 
February 2013, 10 provinces and territories were actively using the EMR 
system (Infoway, 2014). From 2002 to 2012, the primary care use of EMRs 
increased from 16% to 56% (Infoway, 2014). This body of literature shows 
that high levels of coordination and planning among healthcare providers and 
leading governmental bodies can dramatically increase EMR implementation 
within a relatively short period of time.  
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2.6.2 Britain 
In 2001 the British National Health Service (NHS) announced that they would 
establish a nationwide EMR by 2005 (VMW, 2001) and considered a number 
of issues to ensure a successful EMR implementation. These included that 
the system should be able to store patient details (for example, name, NHS 
number, previous medications, allergic reactions, and appointment dates). 
Furthermore, the system was to have the function of maintaining secure and 
protected information by allowing only authorised users to access the 
system. Moreover, every citizen was to have their own records on the system 
and the ability to book their appointments online. Finally, authorised users 
were to have the ability to access the system either online or via ‘smart 
cards’, the latter of which has enhanced and improved workflow and 
provided healthcare services in a more efficient way (VMW, 2001). 
Furthermore, it was recommended that the entire system needed to be 
standardised by using the same terminologies (VMW, 2001). Despite their 
best intentions to implement a standardised national system by 2005, in 
2007 the NHS announced that the national EMR plan had encountered a 
number of problems and that these problems would be resolved by 2010 
(VMW, 2001).  
 
In 2009, a Parliamentary progress report was published, which stated that 
the national system was four years behind schedule. The report also noted 
that the system was scheduled for completion by 2014–2015 and would 
require a further upgrade at an estimated cost of £12.7 million (Parliament, 
2009). The British Parliament’s report (2009) mentioned that delays had 
occurred due to several issues, stating: 
Given the continuing delays and history of missed deadlines, there 
must be grounds for serious concern as to whether Lorenzo can be 
deployed in a reasonable timescale, and in a form that brings 
demonstrable benefits to users and patients. Even so, pushing 
ahead with the implementation of Lorenzo, before Trusts or the 
system are ready, would only serve to damage the Programme. 
Future plans for deployment across the North, Midlands and East 
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should therefore only follow successful deployment and testing in 
the three early adopter Trusts. This will mean that lessons can be 
learned before any decision is taken to begin a general roll-out. (p. 
5) 
 
A number of factors were identified as having obstructed the timely 
implementation of the British national EMR system. For example, the British 
national EMR system did not test the system before the deployment (go-live) 
phase, which posed risks and delays to the deployment phase (Parliament, 
2009). Another delay resulted from the collected data for the purpose of 
forecasting the estimated costs for the deployment plan being inaccurate. 
Additional factors leading to delayed implementation included a lack of 
patient confidentiality assurance and the need for a regular reporting 
procedure to ensure patients’ privacy (Parliament, 2009).  
 
In terms of lessons that could be learnt, some implementation failures 
included inaccurate data collection (which then led to inaccurate financial 
forecasting), failure to test implementation prior to the go-live stage, and 
failure to appropriately consider aspects of patient confidentiality. These 
lessons can assist implementation endeavours by, for example, rolling out 
new systems in locations where leaders have a discernible level of 
‘readiness’. The implementation difficulties experienced in the British context 
were so profound that they led to a Parliamentary enquiry, thus bringing 
considerable attention to the issues at the highest level of public and political 
scrutiny. 
 
After reviewing the British EMR implementation experience, it is clear that 
initiatives and efforts regarding the implementation of EMR, or any other 
Health Information System, should be coordinated and based on 
cooperation. Such initiatives should also correctly and efficiently evaluate the 
organisation’s technical, social, human, and managerial abilities to ensure 
successful EMR implementation procedures (Altuwaijri, 2010).  
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A comparison of the Canadian and UK experience further highlights the 
importance of a coordinated effort, optimal timing, and central authority. The 
Canadian implementation process made use of a federal government 
department with the authority to coordinate across provinces. In the UK, on 
the other hand, considerable devolution of decision-making was passed to 
multiple trusts, some of which, by the account of the Parliamentary enquiry 
were not sufficiently ‘ready’ for EMR implementation. 
 
2.6.3 United States of America 
In 1990, the concept of fully-integrated EMRs first emerged in the USA, but 
adoption was slow (NRPCA, 2010). However, in 2004, President Bush’s 
administration formed the Office of the National Coordinator for Health 
Information Technology (ONC) for the purpose of launching an interoperable 
nationwide EMR by 2014. The aim of the ONC was to manage and lead EMR 
implementation within both public and private sectors. By 2009, the adoption 
rate for EMRs in the USA was increasing especially in the states of Minnesota 
(around 63%), Utah (around 55%), and Wisconsin (around 52%) (NRPCA, 
2010). However, as recently as 2010, some challenges and barriers were still 
being encountered, such as cost and patient privacy concerns (NRPCA, 
2010).  
 
According to NRPCA (2010), the USA considered several significant issues 
while implementing EMRs to increase the uptake of EMRs nationwide. For 
example, during the pre-implementation phase, it was seen as essential to 
address a number of issues within the targeted healthcare organisation 
(NRPCA, 2010), including the identification of major problems and concerns, 
available technologies in use (such as high-speed internet and other 
hardware), as well as potential barriers, such as insufficient time and funds. 
It was also seen as important to consider an accurate timeframe for the 
implementation procedure (NRPCA, 2010). Another issue needing to be 
addressed involved ensuring the availability of capable leadership and 
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management that would focus on planning, organising, and monitoring the 
implementation procedure as well as communicating effectively with the 
implementation team (NRPCA, 2010). These EMR implementation 
ingredients, including capable leadership and management, coordination, 
timing, and appropriate resources, might assist in developing an EMR 
implementation framework.  
 
As in Canada, the US government established a central or national EMR 
coordination committee. Factors identified as catalysts for EMR 
implementation in the USA included aspects such as identifying major 
problems and barriers to implementation, considering sufficient timeframes, 
and identifying and nominating skilled healthcare leaders to manage the 
implementation process (NRPCA, 2010). It is clear from the US experience, 
that in spite of the existence of central agencies and careful planning, the 
uptake of EMR systems can nevertheless take a long time. In terms of 
federal systems, the USA has a strong focus on states’ rights (Ellis & Brown, 
1987) and sovereignty issues known to be a factor that can assist or hinder 
the implementation of national programs (Clark, 1997).  
 
2.6.4 Australia 
Australia is one of the developed countries undertaking significant initiatives 
to improve and develop healthcare delivery. A joint initiative of the Australian 
Federal Government and State and Territory governments established the 
HealthConnect project in order to implement a health information network 
program (NRPCA, 2010). HealthConnect is an initiative established to enable 
both public and private healthcare sectors to develop an EMR system with an 
interoperability function (NRPCA, 2010). In 2004, the Australian government 
allocated approximately $118.2 million to implementing the HealthConnect 
program within a four-year period (Gunter & Terry, 2005). It is also worth 
mentioning that both HL7 and openEHR systems have been implemented 
and used in several healthcare organisations in Australia (Goodchild, Gibson, 
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Anderson & Bird, 2004). Between the years 2010 to 2012, the Australian 
government allocated another $467 million to release the first national 
Personally Controlled Electronic Health Record (PCEHR) system (Xu, Gao, 
Sorwar & Croll, 2013). Xu et al. (2013). It is worth noting that ‘almost all 
general practitioners (GPs) and pharmacies are computer-assisted, and most 
public hospitals are in various stages of computerisation/digitisation’ (p. 92). 
 
However, as with many change-management initiatives, the HealthConnect 
program has faced some unexpected challenges (Carnall, 2007) which have 
caused delays to the program’s deadlines (DOHA, 2009). By 2009, accrued 
delays were acknowledged and such delays were partially attributed to rapid 
change in some aspects of the eHealth policy, including environmental and 
technical aspects (DOHA, 2009). Challenges, such as a lack of resources in 
rural areas and technical issues with some of the products provided by 
different vendors are reported to be very common in EMRs and eHealth 
implementation worldwide (DOHA, 2009). However, despite delays and lack 
of resources in some areas, the HealthConnect program has enjoyed a 
number of significant accomplishments, including state-wide implementation 
of the Electronic Patient Care Record (EPCR) in Tasmania, and the 
integration of the EPCR system among all Tasmanian ambulance services 
(DOHA, 2009).  
 
A number of factors have assisted such implementations. As in Canada and 
the US, a national coordinating body was established, comprising 
representatives of the Australian states, territories, and the federal 
government. However, certain challenges to implementing the 
HealthConnect system in Australia also emerged in 2004, including concerns 
relating to ethical issues around the confidentiality of patients’ information 
(McSherry, 2004). It was argued that unless the system was firmly grounded 
in policy that could ensure ethical compliance as well patient information 
confidentiality, patients would refuse the use of such a system (McSherry, 
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2004). According to Gunter and Terry (2005), the Australian system was in 
fact paying too much attention to ethics, confidentiality issues, and patient 
consent, which affected the progress of the system’s implementation and 
interoperability. Furthermore, Xu et al. (2013) report that in Australia, other 
issues affect the use of e-health applications including EMRs, such as system 
effectiveness, usability, and lack of standardisation.   
 
Interestingly, Tasmania has become a leader in implementing EPCR and has 
been identified as a ‘trial’ or ‘pilot’ site for a number of new health initiatives 
over the years due to its small size and population, as well as its relatively 
small number of health service providers, which seem to make 
implementation processes easier (DOHA, 2009). For example, Tasmania was 
one of the first pilot sites for the state-wide implementation of the Aged Care 
Assessment Team program (ACAT). It was specifically selected because of its 
small size and the willingness of a number of key stakeholders to champion 
such a project (DOHA, 2009). Conversely, the federal government system, 
individual state rights, and the imbalance of revenue between states and the 
Commonwealth Government are thought to cause difficulties in the 
implementation of national health programs (Clark, 1997). 
 
The previously mentioned example of eHealth initiative in Australia, 
HealthConnect, was one of the more outdated initiatives, in this constantly 
evolving technological context. There are a number of more current 
examples of EMRs in Australia. For instance, HealthSmart in Victoria, which 
was established in 2003 (Doyle, 2013; Tatnall, Davey, Wickramasinghe & 
Dakich, 2013). The HealthSmart strategy aimed to increase the use of ICT 
and facilitate the healthcare delivery process (Tatnall et al., 2013). This 
strategy also aimed to provide patient management application to maintain 
patient related information as well as patients’ appointments (Tatnall et al., 
2013). At the beginning of the establishment of the HealthSmart strategy, it 
appeared that the strategy was sound. Then in 2011, it was reported that 
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due to poor planning the strategy was handicapped (Tatnall et al., 2013). In 
addition, the HealthSamrt strategy originally required a budget of $323 
million, then it required additional $243 million in order to be completed 
(Davey & Parker, 2015). This shows that even in developing countries such 
as Australia, eHealth and ICT implementation can be confronted by many 
challenges and barriers. 
 
The Australian experience shows that even though the Australian 
Government has been conducting a number of initiatives to implement a 
national HIS, challenges such as state rights and medical and consumer 
resistance are still present. Similar to other developed and developing 
nations’ experiences with the implementation of EMR systems, the Australian 
healthcare system has confronted challenges relating to confidentiality, a 
lack of standards, and usability issues. This also confirms that no matter how 
developed a nation might be, it is important to consider the current status of 
the hospital/state/country and to anticipate challenges to better facilitate the 
implementation and usage of systems such as EMR. The healthcare system 
of each country is unique, influenced by history, politics, culture, economics, 
and institutional culture; therefore, the implementation of health policy, 
including EMRs, needs to be sensitive to these factors. 
 
2.6.5 Norway 
Despite being a small country in terms of geography and population, Norway 
too has faced a number of existing and potential barriers to implementing 
EMR systems within its healthcare organisations (Lium, Tjora & Faxvaag, 
2008), some of the most significant of which relate to cost and allocating 
sufficient financial resources for implementation (Abdulai, 2009). It has also 
been noted that it is very difficult to provide skilled human resources to 
implement, use, manage, and monitor EMR implementation (Abdulai, 2009). 
In fact, a low computer literacy rate is evident among healthcare personnel 
in Norwegian hospitals (Abdulai, 2009). Low literacy rates create another 
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challenge to EMR implementation (Huryk, 2010). Education and training 
institutes would likely have to redevelop curricula and introduce computer 
and information management courses to ensure that the health workforce 
has the required skills (Huryk, 2010). Furthermore, other barriers to 
implementation in Norway include affordability of the maintenance costs, 
software vendor availability, and sustainability, as well as staff resistance to 
using the new system (Huryk, 2010). Therefore, it has been suggested that 
sufficient consideration needs to be given to identifying the most appropriate 
way to introduce and educate staff about EMRs, particularly in a 24-hour-a-
day, seven-day-a-week workplace (Lium et al., 2008).  
 
Based on the Norwegian experience, it can been seen that computer literacy, 
education levels, and appropriate training are significant issues that can 
obstruct implementing a system such as EMR. Accordingly, such issues need 
to be considered when seeking to implement an EMR system in any hospital. 
 
Having discussed EMR implementation experiences in developed countries, 
the chapter will now examine relevant experiences in a developing country, 
Pakistan. The World Health Organisation (WHO) has also examined EMR 
implementation in developing countries and has provided recommendations 
for developing countries which are seeking to implement systems such as 
EMR. 
 
2.6.6 Pakistan 
Pakistan, as a developing country, has faced a number of difficulties in 
implementing EMR systems. In 2007, some issues were identified for EMR 
system implementation in one of Pakistan’s largest public hospitals, called 
Pakistan Institute of Medical Services (PIMS) (Khan, 2009). One of the most 
significant barriers PIMS experienced was that health personnel were not 
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interested in, or supportive of, such a system due to lack of knowledge about 
using the system (Khan, 2009).  
 
While Khan (2009) reported that some staff were gaining basic knowledge 
on how to use the system online, he also noted that health personnel were 
uninterested in using the system for fear of showing their lack of computer 
literacy, even presuming that this could lead to losing their jobs. Other 
barriers included a critical lack of technological infrastructure such as 
hardware. For example, one of the hospitals in Pakistan had one old 
computer in the pathology department, which was the only computer within 
the entire hospital at that time (Khan, 2009). Sudden and continual 
breakdown of hardware and networks also impacted on the success of the 
system, because staff were insufficiently trained to maintain the available 
technology (Khan, 2009). It is worth noting that some of these breakdowns 
were thought to be intentionally caused by the staff to interrupt any further 
implementation or progression of the system (Khan, 2009). Evidently, staff 
members at the field level have the potential to sabotage or frustrate EMR 
implementation efforts. 
In some Pakistani hospitals it was reported that staff had started to accept 
and use the system with assistance from technicians who were specifically 
trained to coach and work closely with primary users (Khan, 2009). The 
employment of technical staff was particularly effective because they were 
on site to problem-solve and provide assistance to clinical staff during peak 
times. Moreover, the availability of these technical staff also provided one-
on-one training and focused on the bottom level of the implementation; that 
is, with the end-users who interface with the technology on a day-to-day 
basis (Khan, 2009). The same author maintained that a focus on end-users 
and addressing their needs was an effective strategy that assisted 
implementation in Pakistan (Khan, 2009).  
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It is likely that developing countries, such as Pakistan, may face similar 
barriers to implementation as developed countries, including cost and vendor 
issues. However, they also appear to face additional barriers that might be 
specific to developing countries, such as literacy issues and limited access to 
computers. It becomes clear from the Pakistani experience, that user 
resistance is a key barrier to EMR implementation. Another barrier to EMR 
implementation in Pakistan was a lack of financial resources and required 
technologies, similar to the Norwegian experience. This shows that 
regardless of whether the country is developing or developed, it is important 
to ensure the availability of a number of fundamental resources. It is also 
clear that user acceptance and knowledge of using the system is a major 
issue that impacts on implementation success. Therefore, current and/or 
potential users need to be a key consideration for organisations seeking to 
implement an EMR system. 
 
2.7 EMR Barriers in Developing Countries Identified by 
the World Health Organization (WHO) 
In 2006, the WHO identified common barriers to EMR implementation in 
developing countries. Some of these barriers included: 
1- Lack of required leadership, finance, and support 
2- Concerns regarding patient privacy due to lack of policies and 
legislation for system users 
3- Lack of qualified human resources to use the system 
4- Conflicting governmental and non-governmental efforts and 
requirements  
5- Lack of adequate infrastructure 
6- Lack of IT specialists and technicians 
7- Lack of coordinated EMR system implementation among different 
bodies 
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From a review of the literature that canvassed EMR implementation 
experiences in developed countries in North America, Europe, and Australia, 
it would appear that WHO’s list of issues for developing countries also has 
relevance for developed countries. Coordination, leadership, costs, 
appropriately trained staff, and patient privacy issues are themes found to 
impact on EMR implementation in both developed and developing countries. 
However, some of these issues are likely to be more pronounced in 
developing countries which are often disadvantaged in terms of resources, 
infrastructure, and educational levels (Akhlaq, Sheikh & Pagliari, 2015; Luna, 
Almerares, Mayan, Gonzalez Bernaldo de Quiros & Otero, 2014; Paton, 
Househ & Malik, 2013; Qureshi, Kundi, Qureshi, Akhtar & Hussain, 2015; 
WHO, 2006).  
 
So far, the literature has reviewed EMR implementation in a number of 
developed countries as well as in a developing country. Some factors were 
identified as potential barriers to EMR implementation, many of which 
aligned with those barriers identified by WHO (2006). An additional factor 
that emerged was the power of those at the field level to resist or 
compromise implementation. Therefore, the ‘human factor’ should always be 
taken into consideration during policy implementation; that is, the attitudes, 
nature, and needs of the end-users. Another issue that emerged, particularly 
in developing countries, was that of low computer literacy levels in the 
workforce. Having reviewed the international literature relating to EMR 
implementation, Chapter 2 now turns to examine the healthcare system in 
Saudi Arabia, in particular what is known about EMR availability and 
implementation in this country. 
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2.8 Saudi Arabian Health System and EMRs 
2.8.1 The Saudi healthcare system 
The Kingdom of Saudi Arabia is one of the richest gulf countries in the Middle 
East, and arguably the largest oil exporter worldwide (Almalki, Fitzgerald & 
Clark, 2011). The political system comprises an absolute monarchy based on 
Islamic doctrines (Statistics, 2013). In 2013, the Saudi population was 
estimated at approximately 29 million people (Statistics, 2013), where 73% 
of the population are Saudi citizens while the remainder are expatriates—
mainly foreign workers (Qutub, Al-Jewair & Leake, 2009). The Saudi MOH’s 
budget in 2007 comprised 5.6% of the total national budget (Statistics, 
2013). Approximately US $277 per capita per annum was spent on 
healthcare (MOH, 2006). 
 
The Saudi government has been developing national services while focusing 
on improving Saudi healthcare systems over the last several decades 
(Almalki et al., 2011). The Saudi healthcare system includes more than 395 
public and private hospitals (Albejaidi, 2010), and both public and private 
hospitals are maintained under Saudi MOH supervision (Qutub et al., 2009). 
Other independent healthcare providers also belong to other governmental 
bodies, such as the National Guard, the Armed Forces, the Interior Security 
Forces, the Ministry of Higher Education (University Hospitals), the Ministry 
of Education, and the Saudi Intelligence Agency (Qutub et al., 2009). 
 
In Saudi Arabia, healthcare services are provided through a decentralised 
system (Qutub et al., 2009). A number of regional health authorities are 
responsible for planning and supervising healthcare related policies (Qutub et 
al., 2009). Most healthcare services are provided free of charge by MOH 
public hospitals and primary healthcare centres. The private hospital sector is 
also strong. Around 60% of Saudi hospitals are state-owned under the 
umbrella of MOH, while the other 40% are either part of individual 
government institutions or private bodies (Altuwaijri, 2011). However, 
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healthcare services are provided for free only to people who belong to a 
specific sector. For example, military hospitals provide free healthcare 
services to military citizens.  
 
Saudi Arabia is a developing country aiming to adjust to worldwide 
developments and technologies, in order to improve the health of its citizens 
and the services they receive (WHO/CCS, 2006). The healthcare system in 
Saudi Arabia is known worldwide to have achieved a number of distinguished 
accomplishments (Almalki et al., 2011). Up until the year 2011, for example, 
31 separation operations for conjoined twins from all over the world have 
been performed free of charge in Saudi Arabia (Al-Rabeeah, Zamakhshary, 
Al-Namshan, Al-Jadaan, Alshaalan, Al-Qahtani & Alassiri, 2011). The Saudi 
MOH has also undertaken a number of initiatives to develop and implement 
all forms of e-health in the country (Alanazy, 2006), with EMR systems 
representing one of the main forms being developed (Alanazy, 2006). To 
date, a number of successful EMR implementations have taken place in some 
of the major public hospitals in the country (Hasanain et al., 2014). The 
NGHA was awarded the Excellence Award in Electronic Health Records at the 
Arab Health Conference Middle East (Hasanain et al., 2014). However, the 
literature indicates that most of the public hospitals in the country still use a 
paper-based health record system (Hasanain & Cooper, 2014).  
 
2.8.2  EMR status in Saudi Arabia 
Currently, no national EMR system exists, with most healthcare providers 
using the ‘pen and paper trail’ for recording patient information (Alanazy, 
2006). However, a few major hospitals have implemented or started to 
implement an EMR system (Alanazy, 2006). The same author indicates that 
King Faisal Specialist Hospital and Research Centre (KFSH&RC) in Riyadh 
started to implement the administrative and financial aspects of an EMR 
system in 1978, and in 1988, the hospital upgraded the system and added 
pharmacy and laboratory functions to its EMR. Another example of an EMR 
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implementation initiative is that of the National Guard Health Affairs (NGHA) 
hospitals: all NGHA hospitals now have EMR systems and all are integrated 
together (Alanazy, 2006).   
 
Despite specific pockets of EMR implementation, the majority of Saudi 
hospitals have only basic EMR systems through which they manage routine 
tasks, such as patient admissions (Alanazy, 2006). In 2000, a health reform 
committee was formed to review the Saudi healthcare system (Hasanain et 
al., 2014). The main issue that the committee discussed was the lack of 
superior technological applications to manage patient health records within 
hospitals and clinics (Alanazy, 2006). The committee also released several 
recommendations aimed at improving the status of health informatics in 
Saudi hospitals, including establishing health informatics institutes, creating a 
professional society, and enhancing the Telemedicine Network (Altuwaijri, 
2010). 
 
According to Alanazy (2006), the literature reveals a number of reasons 
leading to the small number of EMR adoptions in Saudi Arabia, including 
security concerns about accessing and using EMR systems, resistance to 
using new technologies, lack of back-up plans for downtime or maintenance 
periods, and lack of knowledge and experience with the use of computers 
among health personnel. A key issue that has also obstructed EMR 
implementation in Saudi Arabia is that many hospitals have implemented a 
variety of different software packages that have complicated future 
interoperability initiatives (Alanazy, 2006; Khalifa, 2013). Moreover, most of 
the implemented systems focus on administrative aspects rather than on 
clinical informatics aspects (Alanazy, 2006). Most importantly however, 
different initiatives aimed at EMR implementation and improvements have 
been neither coordinated nor cooperative (Altuwaijri, 2010). That is so say, 
some hospitals have acted independently in what they have implemented 
and how they have implemented EMRs, with some commencing their 
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implementation efforts prior to more concerted or coordinated efforts at a 
regional or national level. The Saudi MOH has identified the importance of 
adopting an information system within hospitals that will ultimately link all 
hospitals in Saudi Arabia (WHO/CCS, 2006). However, progress towards this 
objective has been impeded by various factors.  
In 2010, a study in Saudi Arabia was conducted to identify the level and 
extent of EMR implementation (Bah, Alharthi, El Mahalli, Jabali, Al-Qahtani & 
Al-kahtani, 2011). The study focused on public hospitals under MOH and that 
are located within the Saudi Eastern Province. The study showed that out of 
all included hospitals (n=9) in that province, only one third was using EMRs. 
Reportedly, some hospitals were using the EMR software successfully; 
however, they were using only three main features: laboratory, radiology, 
and pharmacy features (Bah et al., 2011). The study indicated that one of 
the main difficulties faced when implementing the EMR software in the three 
hospitals was the negative behaviour of some physicians and nurses towards 
the new EMR software. The same study mentioned that oppositional 
behaviour probably stemmed from the implemented software not being 
secure or sufficiently restricted, and the perceived heavy workload of the 
physicians. Heavy workloads were seen as problematic for physicians 
accessing the system from home if needed, since they were already working 
extensive hours at the hospital (Bah et al., 2011). Such examples indicate 
that the EMR implementation in Saudi public hospitals has experienced 
several barriers relating to low uptake, lack of information technologies and 
innovation availability, low level of awareness and education of those who 
are using or will use the EMR system, as well as their willingness or 
resistance to using the proposed system (Bah et al., 2011). The same study 
recommended that the Saudi MOH should increase the rate of EMR 
implementation in their public hospitals. However, there appears to be a gap 
in the knowledge base about how to improve the likelihood that EMR 
systems will be implemented and achieve their aims (Bah et al., 2011). 
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The literature so far has shown that EMR implementation faces difficulties in 
a number of countries, including Saudi Arabia. While some issues raised in 
the international case studies are common among contexts, what is also 
clear is that each country has its own unique set of economic, development, 
social, political, cultural, and educational issues that can impact on the ability 
to implement EMRs. The implementation of EMRs in Saudi Arabia is of 
particular interest. Having examined the experiences of a number of 
countries and provided contextual information about the healthcare system 
in Saudi Arabia, the chapter now turns to examine the literature relating 
specifically to Saudi EMR implementation barriers and solutions. 
 
2.8.3 EMR barriers and solutions in Saudi Arabia 
Barriers that may hinder the implementation of EMR systems in Saudi 
hospitals (identified by Alanazy, 2006) are presented in Table 2.1, together 
with potential solutions that Hasanain and Cooper (2014) have distilled from 
the literature. Knowledge of these barriers and attendant solutions may be 
useful for developing a procedural framework that can assist EMR 
implementation. 
Table 2.1: Barriers identified in the literature and solutions suggested by previous research (Alanazy, 2006; 
Hasanain & Cooper, 2014; Khalifa, 2013; Khalifa, 2014) 
Barriers Solutions  
Lack of knowledge and 
experience to use computers 
by health personnel 
 Preparing, educating, and training the staff to 
use a new system 
Inferiority and complexity of 
EMR software 
 Conducting interviews with users to investigate if 
the software meets their needs 
 Testing the software performance and quality 
prior to implementation 
Lack of back-up plans in 
downtime or maintenance 
periods 
 Establishing operating procedures in case of 
sudden system breakdown 
 Allocating sufficient financial funds for regular 
maintenance in the implementation budget 
Resistance to use of new 
technologies 
 Offering strong, committed, and superior 
leadership to lead the implementation process 
 Conducting education and training sessions to 
instruct the users 
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Barriers Solutions  
Security concerns in accessing 
and using EMR systems 
 Requiring access passwords from the users 
 Securing patient information transmission 
 Regularly evaluating and monitoring computer 
system security levels 
Instability of EMR vendors  Choosing an effective and qualified vendor that 
offers all the required features 
 Conducting regular minor improvements and 
updates to the system 
Lack of adopting standardized 
and uniformed system 
 Selecting software that offers standardised 
medical terminologies, terms, and codes 
 
 
In summary, only a small number of studies to date have examined EMR 
implementation in Saudi Arabia. Implementation in public hospitals has 
lagged behind that of private hospitals and those administered by military 
hospitals (Hasanain et al., 2014), despite the Saudi MOH prioritising EMRs for 
its public hospital sector. Some work has been done that identifies some of 
the barriers to implementation as well as the identification of solutions to 
address these barriers (Alanazy, 2006; Hasanain & Cooper, 2014; Khalifa, 
2013). No studies were located that have developed an EMR implementation 
framework to comprehensively guide those seeking to implement EMRs in 
Saudi Arabia. 
 
2.9 Conclusion 
Chapter 2 outlined the justifications for implementing EMRs and discussed 
two major types of EMR systems (HL7 and openEHR) as well as the key 
features of EMRs. The chapter then reviewed the international literature 
which specifically focuses on EMR implementation in developed and 
developing countries. The analysis of the literature distilled and identified 
several factors that appear to assist and hinder EMR implementation efforts. 
Chapter 2 then briefly outlined key features of the healthcare system of 
Saudi Arabia before reviewing the small number of studies that have focused 
on EMR implementation in this country. 
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The chapter has highlighted a number of barriers and solutions to EMR 
implementation in Saudi Arabia affecting the uptake and availability of EMRs, 
which is low in Saudi Arabia in general—and even lower in public hospitals. 
The analysis of the literature demonstrates a gap in the field in that no EMR 
implementation framework specifically tailored to the needs of Saudi Arabia 
has yet been developed. Interestingly, while numerous studies have 
concluded that EMR adoption should be guided by an implementation 
framework, none currently exists for Saudi Arabia. However, any attempt to 
develop such an implementation framework can benefit from understanding 
implementation theories and implementation frameworks. Therefore, Chapter 
3 examines implementation theories more generally, then specifically 
discusses EMR implementation frameworks. 
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Chapter 3: Literature Review, Part 2: 
Implementation frameworks 
and theory 
3.1 Introduction 
Chapter 3 provides a critical overview of the literature regarding 
implementation frameworks in general, as well as EMR implementation 
frameworks more specifically. The chapter commences by defining the 
concept of an implementation framework and the benefits of its use, then 
presents a review of the main theories that might assist in the development 
of an effective implementation framework.  
 
Theories of implementation from the broader literature, which have been 
applied to many policy domains (e.g., health, education, housing, transport), 
can also apply to complex policy strategies, such as the implementation of 
EMRs. This chapter discusses a number of key EMR implementation 
frameworks already available in the literature, detailing the steps or 
‘ingredients’ necessary to an EMR implementation framework. It concludes 
by critiquing existing EMR implementation frameworks alongside other 
theories of policy implementation to highlight their potential strengths and 
weaknesses.  
 
Drawing on lessons learnt from the EMR implementation experiences of a 
number of countries canvassed in the preceding chapter, Chapter 2, this 
chapter (Chapter 3) highlights the potential value of theory for guiding 
implementation practice. Where possible, findings from the literature are tied 
back to the context of EMR implementation in Saudi public hospitals. 
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For Chapter 3, key words used in the literature search included 
implementation AND policy, EMR AND implementation framework, EHR 
AND implementation framework, EMR OR EHR AND implementation plan, 
implementation AND theory. The data bases searched were Emerald, 
ProQuest, SAGE Journals, Informit, Health Reference Centre and Google 
Scholar. Additional references were located by inspecting the reference lists 
of key articles to identify additional literature that was not sourced in via the 
use of key words. 
 
3.2 Implementation Framework 
The available literature indicates that the implementation of any new system, 
including new technology, ideally requires an implementation framework 
(Roper et al., 2011). Using a framework is thought to assist implementation 
because it makes the process more organised and feasible, increasing the 
likelihood of successful roll-out of a policy or a program (Devine et al., 2008; 
Kaufman, 2004; Roper et al., 2011; Simon et al., 2013). To better 
understand the nature of an implementation framework, the following 
sections focus on defining and conceptualising implementation frameworks 
and theories as well as establishing their significance. 
 
3.2.1 Definition 
Carnall (2007) states: ‘In short, implementation could be defined as those 
processes needed for designing and organizing the process of change to be 
effective’ (p. 7). Additionally, an implementation framework has been 
described as a management tool that demonstrates the steps and phases of 
starting a new project (Roper et al., 2011). An implementation framework is 
usually used as a map or guide that has a timeline and can assist in 
identifying challenges and facilitators in the early stages of the 
implementation process (Roper et al., 2011). The same authors also note 
that an implementation framework should comprise a written document that 
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includes the goals, steps, and phases involved with adopting a new project 
or system, and also takes into account the needs of both individuals and the 
organisation as a whole (Roper et al., 2011).  
 
Likewise, a number of authors have argued that it is important to use an 
implementation framework, the purpose of which is to pilot and guide the 
implementation process (Devine et al., 2008; Kaufman, 2004; Roper et al., 
2011; Simon et al., 2013). Such a framework would ideally ensure a 
consistent approach to adopting a new system or project, including 
interpretation (Roper et al., 2011).  
 
3.2.2 Implementation concept and theory 
Implementation theory has its origins in a number of disciplines such as 
political science, public administration, and economics. Dye and Zeigler’s 
(1975) seminal work maintains that implementation often signifies the 
neglected part of the policy cycle, falling between decision-making, 
developing policy, and evaluating policy.   
 
According to key policy theorists Pressman and Wildavsky (1979) and 
Sabatier (1986), implementation theory is a contested area of research, 
where early policy implementation studies, undertaken in the 1960s, stressed 
the importance of actors at the top of an organisation, who develop, 
approve, and fund policy implementation (Pressman & Wildavsky, 1979; 
Sabatier, 1986). According to top-down theorists, actors at the top echelons 
hold the power to ensure that policies are implemented. The top-down 
approach is thought to minimise the number of actors involved with decision-
making so that only a few senior actors are seen as responsible for the 
implementation (Sabatier, 1986). Such an approach attracted criticism 
because it neglected the role of other actors or stakeholders, particularly 
those at the bottom levels (McLaughlin, 1987; Sabatier, 1986).  
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In the 1970s, a new theory of policy implementation emerged, known as 
‘bottom-up theory’, which contested the top-down approach (Lipsky, 1980; 
Pressman & Wildavsky, 1979; Sabatier, 1986). Proponents of the bottom-up 
theory argued that implementation was not assured simply because a 
decision at the top of an organisation had been made. Bottom-up theory 
holds that the power to ensure successful implementation is in fact held at 
the field level (the bottom); that is, with those far removed from the top of 
an organisation, who work on a day-to-day basis with clients, patients, and 
the community (Pressman & Wildavsky, 1979; Sabatier, 1986). Sabatier 
(1986) notes that such is the power of field-level staff that they can ignore, 
or even distort policy intentions. Examples of this include police officers who 
choose to not issue speeding fines, or health professionals who re-interpret 
rules to include or exclude clients from services. In other words, the bottom-
up approach focuses on the micro-implementation level (Sabatier, 1986). 
The bottom-up approach also emphasises the importance of human factors, 
or human behaviour, for implementation to be successful (Pressman & 
Wildavsky, 1979; Sabatier, 1986). As with the top-down approach, the 
bottom-up approach has also been criticised because it can overvalue the 
contribution of micro-level actors, and neglect the influence and role of policy 
makers and decision-makers at the top or macro level of organisations 
(Pressman & Wildavsky, 1979; Schofield, 2001). Bottom-up implementation 
theory is known in the literature as a second-generation implementation 
theory (Sabatier, 1986).  
 
Both top-down and bottom-up theories have been heavily criticised: neither 
takes into account issues that might occur at the top and bottom levels of an 
attempted implementation endeavour or the roles and influence of respective 
players across the spectrum (O'Toole, 1986; Sabatier, 1986; Schofield, 
2001). From the mid-1980s, a new body of research emerged, leading to the 
development of a third generation of implementation theory. A number of 
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policy theorists such as Sabatier (1986), Lester and Bowman (1987), and 
Schofield (2001), argue for the existence of a third-generation 
implementation theory, which implies that successful implementation 
requires an integration of both top-down and bottom-up approaches. When 
applied to EMR implementation, the third-generation approach involves top-
down decision-making (regarding resources, selection of vendor, etc.), but 
also acknowledges and harnesses the cooperation and skills of health 
professionals and administrative staff who work directly with patients in 
hospitals and the EMR system. Therefore, acknowledging both top-down and 
bottom-up influences on implementation would seem important for anyone 
seeking to develop an EMR implementation framework. 
 
In summary, the third generation of implementation theory appears to 
combine the two aforementioned approaches by paying attention to the 
combination of both top-down and bottom-up approaches, factors, and 
players (Pressman & Wildavsky, 1979; Sabatier, 1986; Schofield, 2001). 
Furthermore, Schofield (2001) and Fischer et al. (2007) have confirmed that 
combining both top-down and bottom-up approaches can help avoid 
inevitable weaknesses encountered when taking either approach individually.   
 
3.2.3 Significance of an implementation framework 
The purpose of an implementation framework is to guide the adoption of a 
new system or project and provide consistency in interpretation 
(Beaumaster, 1991; Boyter, 2006; Pressman & Wildavsky, 1979). Moreover, 
employing an implementation framework is seen as a critical step for 
facilitating timely implementation (Jones & Smith, 2001). It has been argued 
that having an implementation framework is especially important when 
adopting new information technology (IT), because IT systems are often 
costly and require major reform at many levels (Beaumaster, 1991; Cresswell 
& Sheikh, 2013; Ford et al., 2010; Kamadjeu, Tapang & Moluh, 2005; 
Kaufman, 2004). Importantly, frameworks can also help minimise some of 
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the barriers that can impede the implementation of new technology (Devine 
et al., 2008; Simon et al., 2013). Beaumaster (1991) summarises the 
imperative for IT implementation frameworks: 
The need for effective IT implementation has never been more 
important. The ability to work within this environment can spell the 
difference between an efficient and effective organization and one 
that continually falls behind or struggles in vain to keep up. Nowhere 
is this more apparent than within our local governments. The 
problems of IT management and implementation are expanded in 
this environment due to a number of factors: costs and available 
resources, expertise levels and technical skills, the nature of 
technology, the nature of the environment, and, ultimately, the 
organizational culture. (p. 51) 
 
Although his example relates to local government, it appears equally relevant 
to the health sector. 
 
Other authors have specifically drawn attention to the need for, and the role 
of, implementation frameworks in adopting Health Information Systems such 
as EMRs (AOHC, 2008; Kamadjeu et al., 2005; Keshavjee, Bosomworth, 
Copen, Lai, Kucukyazici, Lilani & Holbrook, 2006; Pendergrass & 
Ranganathan, 2014). The content of such frameworks is also critical for 
guiding the process. Ideally, the content should identify issues such as 
current or past barriers and the solutions, facilitators, and enablers that have 
proven to be effective from other experiences and learnt lessons, and the 
particular steps and phases of the EMR implementation process (Devine et 
al., 2008; Keshavjee et al., 2006; Roper et al., 2011; Simon et al., 2013; 
Turna & Palvia, 2014; Zandieh, Yoon-Flannery, Kuperman, Langsam, Hyman 
& Kaushal, 2008a).  
 
Although a number of different implementation frameworks are available in 
literature, many of them share similarities in their content (Carnall, 2007). 
Project management represents one such area of commonality. The need for 
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a project management or implementation framework is not new (Healey, 
1998); however, it is important to realise that project management and the 
implementation of new systems requires flexibility and the use of different 
approaches depending on context (Healey, 1998). In fact many organisations 
have developed project management manuals and implementation 
frameworks, but approaches should necessarily vary (Healey, 1998). Healey 
(1998) states: ‘It is far more important that project managers develop their 
own attitudes or approaches to problems that allow them to identify and 
respond to critical issues’ (p. 3). Therefore, no single framework can be 
suitable for all situations; decision-makers and developers need to take into 
account the context of the organisation seeking to implement a new 
program. In addition, having an implementation framework to guide the 
implementation of the EMR system is a very important aspect in helping the 
implementation to be successful. However, the existence of an 
implementation plan is tempered by the reality that factors other than the 
existence of a plan, be it an excellent or inadequate plan, can be associated 
with EMR failure e.g. political change where a new government is opposed to 
a project.  
 
Having looked at implementation framework definitions and the general 
utility of implementation frameworks, the chapter now examines the 
literature relating to EMR implementation frameworks, including their key 
steps or ‘ingredients’. 
 
3.3 EMR Implementation Framework 
3.3.1 Overview of EMRs implementation frameworks 
As established in Chapter 2, the literature reports numerous difficulties in 
implementing EMRs, or any HISs, within healthcare organisations in 
developed countries (Al-Aswad et al., 2013; Arnold, Wagner, Hyatt & Klein, 
2007; Boonstra & Broekhuis, 2010; Fraser, Biondich, Moodley, Choi, Mamlin 
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& Szolovits, 2005; Gauld, 2007; Luna et al., 2014; Sood et al., 2008). 
However, several studies also indicate that implementing such systems in 
developing countries carries even greater difficulties (Fraser et al., 2005; 
Luna et al., 2014; Sultan, Aziz, Khokhar, Qadri, Abbas, Mukhtar, Manzoor & 
Yusuf, 2014; WHO, 2006). One of the main reasons for increased difficulty in 
implementing EMRs in developing countries relates to a lack of financial and 
human resources (Chen & Akay, 2011; Sood et al., 2008; WHO, 2006). EMRs 
are invariably expensive and require staff with expert IT skills, as well as a 
workforce that is skilled with and receptive to using information technologies 
(Omary, Lupiana, Mtenzi & Wu, 2010). Language issues have also been 
identified as a major barrier to EMR implementation in developing countries 
(Sood et al., 2008), because, in some countries, the implemented system 
often uses a language different from the national language of the country 
(Sood et al., 2008). Recognising the particular difficulties that developing 
countries face when implementing EMRs, the World Health Organization 
(WHO, 2006) has undertaken work to assist developing countries in this 
area. 
 
In 2006, the WHO issued a document intended as a manual for developing 
countries seeking to implement EMRs. While the WHO document was briefly 
mentioned in Chapter 2 (in terms of seven identified key barriers), the WHO 
has also noted that for an EMR implementation framework to be successful 
and useful, sufficient time is needed to develop such a framework (WHO, 
2006). Furthermore, the report also states that ‘the institution/country needs 
to ensure that all issues and challenges are addressed, policies revised, and 
staff trained’ (2006, p. 58). 
 
The purpose of the WHO document was to assist organisations, institutes, or 
even countries to have access to a general overview and understanding of 
important issues that need to be considered when creating an EMR 
implementation framework, specifically in developing countries. The 
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document recognised the potential expense of such systems and sought to 
help developing countries maximise their investments, indicating that the 
document might be beneficial to managers or administrators seeking to 
implement EMR systems at any level of a healthcare organisation in any 
developing country (WHO, 2006). However, while such a manual or available 
framework in the literature might be useful, such manuals and frameworks 
may not be sufficient for all settings and environments (Boonstra et al., 
2014; Fraser et al., 2005; Keshavjee et al., 2006; Williams & Boren, 2008). 
Fraser et al. (2005) contend: ‘It is impossible, therefore, to suggest a single 
EMR architecture and implementation that will fit all environments and needs’ 
(p. 84). Therefore, implementation frameworks should be developed that 
address the specific needs of a country and sector context, such as 
healthcare. 
 
In 2005, another study presented guidelines for developing countries seeking 
to formulate EMR implementation frameworks (Fraser et al., 2005). This 
document also recognised that recommended guidelines could not be used 
as definitive instructions and steps for EMR implementation in every situation 
and that each country, setting, or organisation has different resources and 
requirements (Fraser et al., 2005). Therefore, applying existing frameworks 
to particular countries and hospitals, such as Saudi public hospitals, would 
appear to have limitations. A more appropriate approach therefore involves 
the development of a framework guided by the existing knowledge base, but 
that has the flexibility to take into account the specific needs of a country’s 
hospitals (in the case of the current study, Saudi public hospitals). Given that 
EMR implementation failure has been estimated at approximately 50%, with 
serious financial implications (Keshavjee et al., 2006), it is important to build 
an implementation framework that is sensitive to the historical, cultural, 
economic, workforce, and social needs of a country.  
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A systematic review in 2006 examined EMR implementation in a number of 
settings, covering the years between 1985 and 2006 and with 50 studies 
sourced (Keshavjee et al., 2006). This review concluded that in order for 
EMR implementation to be successful, three fundamental phases should be 
included in any EMR implementation framework: pre-implementation, 
implementation, and post-implementation. These three phases are consistent 
with policy implementation models found in the broader public policy 
theoretical literature (Dye & Zeigler, 1975; Fischer, Miller, Sidney & Ebooks 
Corporation., 2007; Lester & Bowman, 1987; Lipsky, 1980; Pressman & 
Wildavsky, 1979). Because seminal policy texts divide implementation into 
three phases, and because a systematic review of EMR implementation 
framework recommends the use of a similar three-phased approach, it would 
appear that those seeking to develop an EMR implementation framework 
may also benefit from adopting a three-phased or staged approach. 
 
In Saudi Arabia, most hospitals and healthcare providers use paper health 
records (Bah et al., 2011; Hasanain et al., 2014; Khalifa, 2014). While the 
country is considering implementing a national EMR system, there is a 
shortage of qualified staff in public hospitals with the required skills in the 
content area of health information management and systems. Since the 
Saudi population is experiencing rapid growth, it is important to employ an 
appropriate EMR system that can cope with this growth rate as well as with 
worldwide technological developments. However, several gaps and barriers 
hindering such implementation efforts have been identified, necessitating the 
development of an effective and suitable EMR implementation framework. In 
order to conduct such organisational change successfully, several aspects 
must be considered, which include management, effective teamwork, 
availability of guidelines, and careful planning (Carnall, 2007; Cresswell, 
Worth & Sheikh, 2012; Davies, 2006; Mustain, Lowry & Wilhoit, 2008; 
Schmucker, 2009). Based on the relevant literature, numerous hospitals 
worldwide have considered these aspects as well as several other issues, and 
have outlined these within their implementation frameworks (Cresswell et al., 
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2013; Davies, 2006; Gagnon, Desmartis, Labrecque, Legare, Lamothe, 
Fortin, Rancourt & Duplantie, 2010; Pendergrass & Ranganathan, 2014; 
Schmucker, 2009; Sittig, Gonzalez & Singh, 2014; Turna & Palvia, 2014). 
Therefore, it would be beneficial to examine their experiences and the 
approaches they used to develop their frameworks, and how they navigated 
the implementation process. 
 
One example of an effective EMR framework is that of the Queens Health 
Network (QHN) in New York City (Davies, 2006). The QHN is one of the 
biggest healthcare providers for the majority of New York area (Davies, 
2006). The most important issue on which the QHN concentrated was 
listening to stakeholders. In effect, the implementation team listened to and 
identified what potential users most needed and expected from such an 
implementation, and took those issues into account in the development of 
the hospital’s implementation framework. Consequently, they not only 
incorporated a bottom-up approach which specifically took into account the 
views, opinions, needs, and preferences of end-users, but also considered 
those perspectives as critical to their implementation efforts (Davies, 2006). 
 
Another example of what appears to be a good EMR implementation practice 
is that reported by the Mbarara Hospital experience in Uganda. A study in 
2010 was conducted to examine EMR implementation in three East African 
countries (Tierney, Achieng, Baker & Bell, 2010). The results of this study 
indicate that the implementation of a Health Information System at the 
Mbarara Hospital was successful for several reasons (Tierney et al., 2010), 
one of the most significant being that the hospital had previous experience in 
implementing a small and basic HIS. Additionally, the hospital had developed 
a useful partnership with the University of California in San Francisco (UCSF) 
which assisted the Mbarara Hospital to use data and research findings before 
implementing the HIS within the hospital (Tierney et al., 2010). Thus, 
previous experience of implementing an HIS, even a basic HIS, and 
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cooperation with an experienced partner, i.e. UCSF, helped the 
implementation to succeed. Furthermore, the same study demonstrates that 
when multi-disciplinary and multi-sector partnerships become available, 
implementation processes are easier and quicker (Tierney et al., 2010). 
 
3.3.2    Steps of an EMR implementation framework 
The literature shows that implementation of EMRs involves considerable 
change, particularly in developing countries, which are largely characterised 
by a low- technology pen-and-paper environment. After reviewing relevant 
literature on EMR implementation frameworks, this section of Chapter 3 now 
moves to identify key aspects of successful EMR implementation.  
 
The Association of Ontario Health Centres (AOHC) issued an EMR 
Implementation Planning Guide to assist EMR system implementation in 73 
centres within Ontario Province (AOHC, 2008). The implementation guide 
includes several aspects seen as essential for a successful implementation—
such as resource allocation, timelines, deployment tasks, and advanced 
planning of the whole system—and lists several steps to be followed during 
the three phases of EMR implementation: pre-implementation, 
implementation, and post-implementation phases (AOHC, 2008). The three 
implementation phases cover readiness, deployment, adoption, and 
maintenance issues. These phases and steps are presented and discussed 
below. It is worth noting that a three-phase approach to implementation is 
applied once again, but this time in the Canadian context. 
 
Readiness (pre-implementation) phase 
The readiness (pre-implementation) phase of the AOHC (2008) EMR 
implementation guide focuses on readiness issues, which include the 
engagement meeting phase, an assessment phase, and a preparation and 
planning phase.   
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Engagement meeting phase 
The engagement meeting phase should cover a review of the project 
milestones, resources, and responsibilities at a high level of an organisation 
(AOHC, 2008). 
Assessment phase  
According to the AOHC, the assessment phase focuses on determining 
business and technical needs—and an analysis of such needs. The 
assessment phase aims to assist in evaluating gaps in the current situation of 
the healthcare organisation seeking to implement a new system (AOHC, 
2008). 
Preparation and planning phase 
The preparation and planning phase involves developing the work plan and 
reviewing all business and technological requirements of the organisation. 
This phase also involves preparing the implementation budget and funding, 
data transfer activities, and selecting the vendor (AOHC, 2008). 
 
Deployment (implementation) phase 
The deployment (implementation) phase of the AOHC’s EMR implementation 
guide focuses on deployment issues, such as coordinating EMR 
implementation tasks, identifying any additional reported requirements for 
the implementation, and preparing the organisation for the implementation 
and the go-live weekend. The AOHC guide (2008) reports that the 
deployment phase is an advanced phase of the project planning process. It is 
during this phase that the project team also reviews the go-live stage of the 
EMR system. The advanced review includes other activities such as training 
and preparing staff (AOHC, 2008). 
 
Go-live weekend 
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According to the AOHC, the weekend before the go-live day is the most 
important period of the implementation project. The AOHC indicates that 
during this period the project team should ensure that all requirements are 
available and ready. After ensuring the availability of all requirements, the 
executive sponsor gives the final approval for the go-live step (AOHC, 2008). 
 
Adoption and maintenance (post-implementation) phase 
Post-implementation phase 
The AOHC (2008) report states that during the post-implementation phase a 
number of tasks need to be undertaken when the new system is being used 
in a healthcare organisation. Examples of such tasks include ensuring 
validating entered data by end-users and providing continuous support to 
end-users as well as support for leaders (AOHC, 2008). 
 
The AOHC (2008) guide highlights a number of other aspects that need to be 
considered when planning to implement an EMR system. The ‘planning for 
change’ stage is an aspect already mentioned, that the AOHC guide 
highlights in particular, due to the significant change required when 
implementing a new system such as an EMR in healthcare organisations 
(AOHC, 2008; Carnall, 2007) and the need to take into account the end-
users. The AOHC (2008) and Carnall (2007) both stress the importance of 
ensuring that end-users are ready to use the activities and skills required for 
adopting the new technology. Moreover, the AOHC report states that: 
Change management helps organizations and individuals affected by 
new processes and technology understand the need for changing 
current behaviour, and provides practical approaches and tools to 
help organizations and individuals implement and adopt new skills 
and behaviour. (2008, p. 9) 
 
Apart from the three phases of EMR implementation, the AOHC guide also 
provides three key considerations needed to develop a framework or strategy 
for such a change: setting a strategic direction by determining goals and 
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aims, mapping current processes to assess for sufficient resources, and 
defining ‘to-be’ processes. This process includes rethinking and redesigning 
steps to ensure that the project focuses primarily on patient care. The report 
also explains that rethinking and redesigning steps assists and improves daily 
workflow and other activities (AOHC, 2008). 
 
Obviously, the AOHC guide favours a top-down approach, with major 
consideration given to factors such as leadership, reviews, and deployment. 
However, the guide acknowledges that behavioural aspects may also be 
associated with change, and incorporates consideration of practical 
interventions to assist the organisation and individuals to adopt a system, 
and thus, includes some elements of a bottom-up approach.  
 
One implementation framework is unique in the literature: the framework of 
Keshavjee et al. (2006). It is considered one of the most comprehensive 
frameworks available, because it is based on a systematic review and 
incorporates a satisfactory level of evidence. The chapter now examines this 
framework in greater detail. 
 
3.3.3 EMR implementation framework of Keshavjee et al. (2006) 
A systematic review by Keshavjee et al. (2006) examined EMR 
implementation studies published from 1985 to 2006 in order to develop a 
comprehensive EMR implementation framework. This framework integrates 
multiple frameworks that the researchers found particularly compelling, 
incorporating numerous factors and considerations facilitating successful EMR 
implementation.  
 
Keshavjee’s et al. (2006) framework comprises three main phases, again, 
pre-implementation, implementation, and post-implementation. According to 
the same authors, the pre-implementation phase is especially important 
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because it can impact on the overall success or failure of the implementation. 
Once the go-live phase has commenced for example, it can be very difficult 
and costly to restart the pre-implementation phase (Keshavjee et al., 2006).  
 
The pre-implementation phase could also be called the preparation phase 
and includes several aspects that focus on issues relating to people, 
processes, and technology (Keshavjee et al., 2006). Moreover, Keshavjee et 
al. (2006) explain that the implementation phase represents the ‘go-live’ 
phase, which reveals the effectiveness of the preparation or pre-
implementation phase. The same authors’ framework suggests that the post-
implementation phase is equally important as the preceding two phases, 
stating that the post-implementation phase would ‘… encompass the people, 
process, and technology axis’ (p. 9). The following table (Table 3.1) 
summarises key considerations from each of the three phases of Keshavjee 
et al.’s (2006) EMR implementation framework: 
 
Table 3.1: Summary of Keshavjee et al.’s (2006) EMR implementation framework 
 Considerations Description 
P
re
-i
m
p
le
m
e
n
ta
ti
o
n
 
1- Governance 
(People) 
Governance refers to top management activities, mission, 
vision, as well as commitment and support of the top 
management. 
2- Project 
management 
leadership (People) 
According to Keshavjee et al. (2006), project management 
leadership refers to ‘… the role and responsibilities of the 
project champions and the project managers, and selecting 
the right people for these important roles’ (p. 5). 
3- Selling benefits, 
managing attitudes, 
assessment of 
preparedness, and 
addressing barriers 
(Process) 
The focus here is to identify the organisation’s readiness as 
well as adjusting management to manage the attitude of 
potential end-users. In addition, the focus includes 
identifying current and potential barriers to implementation, 
as well as developing solutions to address these barriers.  
4- Involving 
multiple 
stakeholders 
(People) 
Stakeholders’ and end-users’ involvement is suggested to be 
an essential consideration during this phase, particularly of 
physicians and nurses. 
 5- Careful selection 
of software 
(Process) 
The focus here is to choose the right software that meets all 
the requirements by having a well-defined selection process. 
 6- Data pre-loading Keshavjee et al. (2006) suggest that data integration, and 
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 Considerations Description 
& integration 
(Technology) 
loading old data, needs to be considered in this phase. 
7- Technology 
usability factors 
(Technology) 
The focus here is on the usability of the system hardware 
and software. 
Im
p
le
m
e
n
ta
ti
o
n
 
 
8- Workflow and 
redesign 
Workflow and redesign refers to ensuring that the system 
workflow fits the clinical workflow and does not interfere 
with or disturb the process of delivering healthcare services 
to patients. 
9- Training The focus here is to ensure that end-users receive the 
required training and be familiar with using the new system. 
10- Implementation 
assistance 
Implementation assistance refers to ensuring that the 
vendor provides a strong support partnership in case of 
improvement or modifications to the system during the 
implementation phase. 
11- Support Support in the implementation phase refers to the necessary 
support for the end-users once they start using the system. 
In case the end-users face any problems during the early 
use of the system, quick on-site support needs to be 
provided. 
12- Feedback and 
dialogue 
The focus here is on providing ongoing communication 
activities, such as staff meetings, to identify any issues that 
end-users might be facing. 
13- Privacy and 
confidentiality 
Keshavjee et al. (2006) indicate that privacy and 
confidentiality issues of the system need to be considered 
during the implementation phase, including restricted access 
to the system. 
P
o
s
t-
im
p
le
m
e
n
ta
ti
o
n
 
14- Technical 
support and 
business continuity 
The focus here is on ensuring that the vendor’s contractual 
agreements include providing timely post-implementation 
support in a continue manner. 
15- User groups Keshavjee et al. (2006) suggest that, during this phase, it is 
important to conduct user group meetings and provide EMR 
champions, who can offer additional training to those who 
feel that they are not very familiar with using the newly 
implemented system. 
16- Incentives This refers to providing continued incentives and 
engagements with users, and to remind end-users on an 
ongoing basis of the perceived benefits from continuing to 
use the newly implemented system. 
 
 
Keshavjee et al.’s (2006) EMR implementation framework was constructed 
after examining and integrating studies published between 1985 and 2006, 
focusing on EMR implementations and factors for their success. The 
framework covers a total of 16 items that should be included in an EMR 
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implementation, and is considered here, alongside the literature review 
chapter, a baseline to guide the development of a similar framework for this 
study. Common among a number of frameworks is the three-phased 
implementation approach, which would appear, then, to represent an 
integral part of any EMR implementation framework to be developed for 
Saudi public hospitals.  
 
Keshavjee et al.’s (2006) EMR framework embodies both strengths and 
weaknesses, where strengths include adopting a well-used policy 
implementation approach, dividing tasks to be undertaken into pre-
implementation, implementation, and post-implementation phases, and 
building a model based on a systematic review of more than 20 years of 
research. However, it is unclear how appropriate the model might be for 
implementation in Saudi Arabia. Another weakness is that the post-
implementation phase does not include an evaluation component, which 
many policy studies hold as critical for implementing successful policies and 
programs; evaluation is considered important for providing information that 
can feed back into the implementation phase (Dye & Zeigler, 1975; 
Pressman & Wildavsky, 1979; Sabatier, 1986). Nonetheless, the 
considerations outlined in Keshavjee et al.’s (2006) EMR implementation 
framework as listed in Table 3.1, appear appropriate for integrating into the 
EMR implementation framework of this study. 
 
Project Management (PM) Methodology 
Alongside the concepts of implementation framework and policy 
implementation, the concept Project Management (PM) methodology is noted 
as being indirectly included in the EMR implementation framework of this 
current research. PM methodology is  defined by Hill (2010) as ‘an innovative 
matrix-based approach to conducting project management that introduces 
relevant concepts, practises, and tools in a project management solution that 
has a distinct purpose towards fulfilment of organisational business needs 
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and interests’ (p. xx). Such a concept has been widely used in several 
research studies to help to improve  management processes and 
organisational outcomes as well as helping to minimise costs (Bongiovanni, 
Colotti, Liguori, Carlo, Digilio, Lacerra, Mascia, Cirafici, Barra, Lanati & 
Kisslinger, 2015; Burger & Josler, 2005; Chavat, 2003; Hill, 2010; Kliem, 
Ludin & Robertson, 1997). PM methodology includes several elements, 
namely project initiation, project planning, project execution, project 
monitoring and control and project closure (Kerzner, 2013). This concept has 
been used in diverse industries such as banking, law, defence and hospitals 
(Burger & Josler, 2005; Chavat, 2003; Kerzner, 2013; Kliem et al., 1997; 
Metaxioits, Zafeiropoulos, Nikolinakou & Psarras, 2005).  
 
The PM methodology has several elements including project initiation, 
project planning, project execution, project monitoring and control and 
project closure (Kerzner, 2013). Project initiation focuses on selecting the 
right vendor that aligns with the available resources in the organisation. 
Project planning focuses on defining the requirements, quality, quantity and 
resources available at the organisation. Project execution focuses on the 
negotiation with the people who are part of the project team in order to 
direct and manage the work, which can lead to an improved performance. 
Project monitoring and control focuses on tracking the work progress, 
ensuring that the project goals are met and conducting the required 
adjustment if needed. Finally, project closure focuses on verifying the 
accomplishment of the project goals and closing the vendor contract and 
financial resources is if needed (Kerzner, 2013).  
 
It can be noted that all of these elements are covered and included in the 
Keshavjee et al.’s (2006) EMR implementation framework as well as the 
policy implementation concept. In addition, the PM methodology elements 
are also covered in the TOE framework which was used as one of the 
conceptual frameworks of the current research. Further description about the 
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TOE framework is available in the following chapter. Thus key elements of 
the PM methodology are integrated in EMR implementation frameworks used 
in this current research.  Consequently, PM methodology per se  is not a 
particular focus of the research.  
 
3.4 Conclusion 
Chapter 3 has examined definitions and key features of implementation 
frameworks, including theories of policy implementation. It has concluded 
that a third-generation approach which integrates considerations at the top 
(such as finance, vendor selection, and leadership) and the bottom (such as 
ensuring field staff are well informed and trained) represents a suitable 
approach when seeking to implement EMRs. The policy literature also 
highlights that policy implementation seems to occur in three phases: pre-
implementation, implementation, and post-implementation. A number of EMR 
frameworks have used such an approach, including the work of Keshavjee et 
al. (2006). Although some shortcomings are evident in Keshavjee et al.’s 
(2006) EMR framework, such as a lack of evaluation opportunities and 
processes, it can be seen as the most comprehensive and evidence-based 
EMR framework developed to date.   
 
The review of relevant literature—including lessons learnt from previous 
research regarding steps and phases to be followed when implementing a 
new system—will assist in informing the development of a procedural 
framework for Saudi Arabia. Implementation of an EMR system involves 
considerable change, particularly in developing countries, which are largely 
characterised by a low-technology pen-and-paper environment. Therefore, it 
is important that the development of any EMR framework should also take 
into account change management theory. The thesis now progresses to 
review a number of conceptual frameworks found in the literature relating to 
information technology (IT) implementation. 
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Chapter 4: Literature Review, Part 3: The 
interface between IT and 
change management and 
development of a conceptual 
framework 
4.1 Introduction  
While the use of EMRs has increased worldwide over the last three decades, 
the uptake of such systems has not occurred without complications. These 
complications usually occur due to a lack of a well-organised and 
comprehensive approach for adopting EMR systems (Oliveira & Martins, 
2010). Adopting EMR systems requires consideration of every aspect of the 
healthcare organisation, including technology, human recourses, and the 
organisational structure and culture itself, and how these components relate 
to one another (Marques, Oliveira, Dias & Martins, 2011). Successful 
implementation of EMRs (i.e., the adoption of new information technology) 
also requires an understanding of change management and the interface 
between new technology and human behaviour within organisations.  
 
Because of the widespread use of information technology (IT) worldwide, 
several studies have identified and used different theories to assist with the 
adoption and implementation of novel IT systems (Oliveira & Martins, 2010). 
Given that EMR systems make use of advanced IT, the literature relating to 
theories of IT adoption is particularly relevant to this study’s topic. Chapter 4 
discusses examples of some of the most commonly used IT system 
implementation theories/models, namely the Technology Acceptance Model 
(TAM) proposed by Davis in 1985 (Ramayah & Jantan, 2004); the Diffusion 
of Innovation (DOI) model (Rogers, 1995); the Information Infrastructure 
(II) theory (Hanseth & Lyytinen, 2004); and the Technology, Organization 
and Environment (TOE) framework (Tornatzky & Fleischer, 1990). This 
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chapter also discusses the concept of change management, especially as it 
relates to technology in general and EMRs in particular, concluding by 
collating and synthesising the broader literature, including that covered in 
previous chapters and which has influenced the approach of the current 
study. Relevant literature relates to the healthcare system of Saudi Arabia; 
EMRs; implementation theory, particularly the third-generation approach, 
which takes into account both top-down and bottom-up approaches; EMR 
implementation frameworks, IT implementation theory; and change 
management. Finally, Chapter 4 outlines the research questions addressed 
by the research project and justifies the research approach taken in the 
current study. 
 
For Chapter 4, key words used in the literature search included change 
management AND EMR OR EHR, health information system AND theory OR 
concept, IT AND theory OR concept, implementation AND theory OR 
concept. The data bases searched were Emerald, ProQuest, SAGE Journals, 
Informit, Health Reference Centre and Google Scholar. Additional references 
were located by inspecting the reference lists of key articles to identify 
additional literature that was not sourced in via the use of key words. 
 
 
4.1.1 The Technology Acceptance Model (TAM) (Davis, 1989 and 
Ramayah & Jantan, 2004) 
The TAM theory was developed in 1985 by Davis (Ramayah & Jantan, 2004) 
and examines users’ behaviour towards and reactions to using a new 
computer system (Morton, 2008). The TAM theory hypothesises that 
acceptance and utilisation of a new system is influenced by users’ opinions 
about whether a new system is useful to them and will or will not improve 
their work productivity and quality (Morton, 2008). Generally, this model 
analyses users’ behaviour and intentions towards new computer systems at 
the level of the individual IT user (Ramayah & Jantan, 2004). In order for the 
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model to better understand users’ acceptance of IT implementation, Davis et 
al. (1989) modified the TAM theory to include other variables that could 
explain and predict users’ attitudes towards a new system. As a result of this 
modification, the TAM model has been cited and used by numerous 
researchers with the aim of examining users’ attitudes towards, including 
acceptance of, a new technology (Chuttur, 2009).  
 
Although widely used, TAM has nonetheless been criticised for a number of 
reasons (Bagozzi, 2007; Chuttur, 2009; Legris, Ingham & Collerette, 2003; 
Shroff, Deneen & Ng, 2011). Chutter (2009) for example suggests that the 
model is inadequate because it uses subjective theory and does not measure 
real versus actual use of data. Bagozzi (2007) also criticises the TAM model, 
arguing that user acceptance cannot be considered the main aim and/or 
consideration of any IT implementation (Bagozzi, 2007).  
 
The broader literature shows that the TAM theory has a number of 
weaknesses and limitations, and that its major focus is on users’ acceptance 
of the new technology (Bagozzi, 2007; Chuttur, 2009; Legris et al., 2003; 
Shroff et al., 2011). In fact the TAM theory fails to cover certain essential 
aspects of EMR implementation, such as technological and organisational 
aspects (Bagozzi, 2007; Chuttur, 2009; Legris et al., 2003; Shroff et al., 
2011). This can be seen as a bottom-up approach, which although limited, is 
still useful to the current research. The findings of several studies conducted 
on EMR implementation have also highlighted the importance of end-users; 
therefore, any effective EMR implementation framework should ensure that 
the needs of end-users are adequately addressed.   
 
4.1.2 Diffusion of Innovation (DOI) (Rogers, 1995 in Folorunso et 
al., 2010) 
According to Oliveira and Martins (2010), the DOI theory analyses processes 
for the successful implementation and adoption of a new technology, and, 
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more specifically, determines which factors influence staff to use or avoid 
using a system. Furthermore, it examines the rate of adopting a new system, 
where the rate of uptake is thought to be influenced by several factors, such 
as the relative advantages and complexity of a new technology (Folorunso, 
Vincent, Adekoya & Ogunde, 2010; Oliveira & Martins, 2010). The DOI 
theory analyses and constructs its approach on two levels: the ‘firm’ and 
‘group’ levels (Folorunso et al., 2010), which are analogous to a top-down 
and bottom-up focus. It also focuses on considering the qualities that can 
spread the innovation in a better way and on providing effective 
communication channels among all actors to better understand user’s needs 
(Altuwaijri, 2012).  
 
Similar to the TAM theory, the DOI model exhibits a number of limitations 
and weaknesses (Jamaludin, Ahmad & Ramayah, 2012; MacVaugh & 
Schiavone, 2010; Oliveira & Martins, 2010). MacVaugh and Sehiavone (2010) 
argue for example, that the DOI theory is limited because it does not cover a 
broad range of variables usually required in any innovation (MacVaugh & 
Schiavone, 2010; Oliveira & Martins, 2010). However, despite this criticism, 
the DOI has been successfully used in several fields, including 
communication, social work, and marketing (MacVaugh & Schiavone, 2010; 
Oliveira & Martins, 2010). The DOI theory has sometimes been criticised for 
not originating in the field of public health and thus not being applicable to 
adopting new innovations in the healthcare field (MacVaugh & Schiavone, 
2010). Other criticisms levelled at DOI theory include that it only focuses on 
promoting adopting behaviour rather than preventing unwanted behaviour 
within an organisation and that it largely neglects environmental factors 
shown to be relevant to EMR implementation in developing countries 
(MacVaugh & Schiavone, 2010; Oliveira & Martins, 2010). Therefore, the DOI 
model, because of its narrow and purportedly limited focus, is considered an 
inappropriate theory to be used as a conceptual framework for this study. 
Other examples of theories/models used for IT system implementation are 
presented and discussed below in order to identify the most comprehensive 
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and appropriate theory to be used as conceptual framework for this study. 
The following theory, the Information Infrastructure (II) Theory, covers a 
broader range of issues related to IT implementation (Hanseth & Lyytinen, 
2004). 
 
4.1.3 Information Infrastructure (II) Theory (Hanseth & Lyytinen, 
2004) 
The Information Infrastructure (II) Theory details a complex structure for 
implementing and facilitating a new information infrastructure (Hanseth & 
Lyytinen, 2004). The structure covers all types of functions of the new 
system, such as multiple access points, socio-technical networks, and the 
ability to share (Aanestada & Jensen, 2011; Abdulai, 2009). Moreover, the 
theory emphasises the need for a solid plan to support both the information 
infrastructure and its users (Aanestada & Jensen, 2011; Hanseth & Lyytinen, 
2004). Although the II Theory has been widely used, it has also attracted 
some criticism and exhibits a number of limitations (Aanestada & Jensen, 
2011; Abdulai, 2009; Hanseth & Lyytinen, 2010). Hanseth and Lyytinen 
(2004) indicate that the II Theory has a limited scope: ‘It does not say 
anything about the policies of infrastructure development and how to 
identify, or cope with the power as a design constraint’ (p. 236). The same 
authors add: ‘The theory is currently composed of a few abstract concepts, 
and it cannot account for all pertinent II design phenomena at a detailed 
level’ (2004, p. 236). Therefore, since IT implementation requires a 
comprehensive and well-structured implementation framework that ideally 
considers bottom-up and top-down policy factors, the II Theory is not 
considered an appropriate theory to guide the development of the 
implementation framework of this study. Therefore, another example, the 
commonly used theory of Technology, Organization and Environment (TOE) 
for IT implementation, is presented and discussed below. 
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4.1.4 Technology, Organization and Environment (TOE) (Tornatzky 
& Fleisher, 1990) 
The TOE framework categorises factors that influence the implementation 
process of a new IT system into three different contexts: the technological, 
organisational, and environmental contexts (Awa & Ukoha, 2012; Oliveira & 
Martins, 2010). The technological context includes any internal or external 
technological devices or aspects that will make the information system work 
accurately (Awa & Ukoha, 2012; Zhu, Kraemer & Xu, 2002). These can 
include the availability of technological practices and equipment in the 
organisation, technological readiness, and security applications (Oliveira & 
Martins, 2010; Tornatzky & Fleischer, 1990). The organisational context 
considers any descriptive measures relating to the organisation itself, for 
example, the organisation’s scope, administrative structure, and the 
availability and quality of the human resources (Awa & Ukoha, 2012; Rofhˆk-
Bjˆrni, 2006). Lastly, the environmental context examines the ways in which 
the organisation processes its work, with regard to industry, competitors, 
regulations, and resources, as well as socio-cultural issues (Oliveira & 
Martins, 2010; Tornatzky & Fleischer, 1990; Zhu et al., 2002). In fact, TOE 
theory aims to assist the adoption of any information system and support 
this adoption process based on identified technological, organisational, and 
environmental contexts (Tornatzky & Fleischer, 1990; Zhu et al., 2002).  
 
The literature demonstrates that the TOE framework has been used 
internationally as a guideline for understanding, implementing, and 
evaluating different information systems (Liu, 2011; Oliveira & Martins, 2010; 
Zhu et al., 2002). A particular strength of the model is that it has been used 
in a range of healthcare settings. For example, in 2010, a study was 
conducted using the TOE framework to examine key factors that influence 
any effort to implement Telemedicine or e-health in Taiwan (Liu, 2011). The 
TOE framework was also used as a conceptual approach to implementing the 
Electronic Data Interchange (EDI) platform in Hong Kong in 2001 and as a 
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base for adopting systems, such as enterprise resource planning (ERP) and 
OpenSystems, in other countries (Oliveira & Martins, 2010). 
 
A number of studies have used TOE in combination with one or two other 
theories to implement information systems. For example, both the TOE and 
DOI frameworks were used to assist the adoption of an e-business system 
for a project in the USA (Oliveira & Martins, 2010). That same project 
combined theories in order to incorporate the environmental aspects and 
issues of the TOE theory with the end-user focus of the DOI theory, effecting 
a broader and more comprehensive approach of the e-business system 
implementation (Oliveira & Martins, 2010).  
 
A number of previous initiatives for implementing an information system 
have used the TOE framework as a conceptual framework; it appears to be 
the most widely used framework in the literature (Abdulai, 2009; Oliveira & 
Martins, 2010). Since the TOE framework considers and examines the 
technological, organisational, and environmental contexts for implementing 
information systems (Awa & Ukoha, 2012; Oliveira & Martins, 2010; 
Tornatzky & Fleischer, 1990), it appears to be the most comprehensive 
framework in this field. Furthermore, Oliveira and Martins (2010) argue: ‘As 
the TOE framework includes the environment context (not included in the 
DOI theory), it becomes more capable of explaining intra-firm innovation 
adoption; therefore, we consider this model to be more complete’ (p. 119). 
Because the TOE framework has been widely used, including in the 
healthcare sector, is the most comprehensive, and has been used in 
combination with other theories (Awa & Ukoha, 2012; Oliveira & Martins, 
2010; Zhu et al., 2002), it is therefore selected as a suitable conceptual 
framework for guiding the development of the targeted EMR implementation 
framework for Saudi public hospitals.  
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Having examined the theories of TAM, DOI, II, and TOE, the thesis now 
moves to briefly examine the concept of change management. Moving from 
paper-based medical records to EMRs represents a major change in many 
healthcare organisations. Chapters 2 and 3 highlighted the critical role that 
senior actors play in successfully managing the implementation of EMRs (i.e. 
top-down implementation) and also the key role that field-level staff can 
have in the success or failure of such endeavours (i.e. bottom-up 
implementation). Thus, an understanding of change management theory 
appears to be an important consideration for those seeking to implement 
EMRs.  
 
4.2 Change Management 
Many studies have emphasised the importance of change management when 
implementing a new system in any organisation (e.g., Carnall, 2007; 
Schmucker, 2009). The literature also highlights the importance of 
considering the concept of change management when implementing a new 
EMR system in hospitals (Abdulai, 2009; Carnall, 2007; Hostgaard & Nohr, 
2004; Schmucker, 2009). In particular, Keshavjee et al. (2006) argue that 
change management is essential for EMR implementation and can help in 
reducing and overcoming end-users’ resistance levels. A number of other 
authors have argued that the concept of change management needs to be 
considered when seeking to implement a system such as EMR (Boonstra & 
Broekhuis, 2010; Hostgaard & Nohr, 2004). Interestingly, Keshavjee et al.’s 
(2006) EMR implementation framework, as discussed previously, 
incorporates several change management aspects, thus incorporating not 
only the three-phased approach to implementation (pre-implementation, 
implementation, and post-implementation phases), but also taking into 
account change management considerations. 
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4.2.1 Change management and EMRs 
The literature relating to implementation of EMR systems and 
implementation theory highlights how staff acceptance and willingness to 
embrace change can be key to implementation success (Hostgaard & Nohr, 
2004; Keshavjee et al., 2006; Schmucker, 2009). Moreover, EMR systems 
can present a major change to work procedures and capability (Hostgaard & 
Nohr, 2004; Takian, 2012). The relevant literature (reported in Chapter 2) 
provides examples of staff opposition to EMR systems to the point of 
sabotage (Abdulai, 2009). Therefore, any EMR implementation framework 
needs to take into account how best to undertake change and should 
consider the change management concept (Abdulai, 2009; Hostgaard & 
Nohr, 2004; Keshavjee et al., 2006).  
 
People usually believe that change is difficult, and it is often accompanied by 
numerous unexpected consequences (Carnall, 2007). For example, it is not 
uncommon to observe some resistance to change, not because of the 
change itself, but because of the processes and approaches undertaken to 
manage and accomplish this change (Hostgaard & Nohr, 2004). A number of 
studies have examined issues relating to change and have identified 
approaches to manage such changes effectively and appropriately (Carnall, 
2007; Keshavjee et al., 2006; Schmucker, 2009). Managing a specific 
change, for example, involves several stages, requiring planning, controlling, 
and stabilising approaches (Carnall, 2007). To this end, a number of models 
have been proposed in the literature that guide any change process, such as 
implementing an EMR system within hospitals (Carnall, 2007; Hostgaard & 
Nohr, 2004; Keshavjee et al., 2006; Schmucker, 2009; Takian, 2012). The 
focus on these planning and controlling aspects tends to reflect a top-down 
approach. 
 
The ‘Coping Cycle’ model provides an example of a model generated to 
manage change, and was developed by Carnall (2007). This model focuses 
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on the reactions of people towards change and outlines methods to deal with 
these reactions. The model includes five different stages: denial, defence, 
discarding, adaptation, and internalisation (Carnall, 2007). In the first stage, 
when people are first confronted with change, denial is common. Often their 
initial response is to deny the need for such a change. Within an 
organisational setting, staff members also tend to believe that the proposed 
change will not work and will fail to accomplish the required outcomes 
(Carnall, 2007). Therefore, Carnall (2007) claims it is very important that the 
first step of applying a specific change is not to present the change 
suddenly; rather, it is more beneficial to announce anticipated change to 
staff earlier rather than later. By doing so, staff are be given sufficient time 
to understand and prepare themselves emotionally for a proposed change.  
 
During the second step of the Coping Cycle model, the defence stage, staff 
may begin to act in a defensive way, knowing that a proposed change could 
soon take place. It is common for staff to defend either the way they already 
work or the environment in which they have been working. Once again, 
allowing enough time for staff to acknowledge and understand the need for 
change, and to accept this change, is seen as key for minimising defensive 
behaviours among staff (Carnall, 2007).  
 
After staff members have moved through the denial and defence stages, 
situations often become clearer and staff, in turn, become more optimistic. 
Therefore, staff often experience a reduction in their fear of change and 
accept the reality that a change will take place (Carnall, 2007). This is called 
the discarding step. Carnall (2007) maintains that managers and leaders can 
optimise the discarding stage by allowing time for staff to recreate their 
working identity and build up their self-esteem as they adjust to the new 
situation (Carnall, 2007).  
 
  
Chapter 4: Literature Review, Part 3: The interface between IT and change management and development of a 
conceptual framework 77 
The discarding stage is followed by an adaptation stage. Because changes or 
new systems have now been implemented, individuals begin to test and 
adapt to the change in a positive way. After most of the targeted employees 
have learnt to use the new system, or have become familiar with the 
occurring change, it is, in fact, common for a sense of anger to arise. This 
sense of anger does not stem from rejecting the change, but, rather, 
appears as the result of errors that emerge in the new system or situation 
(Carnall, 2007). Therefore, appropriate and effective training and support 
should be available to ensure that the new system or change actually works 
(Carnall, 2007).  
 
After staff have been involved with and adapted to the change or new 
system, they can move into the final stage suggested by the Coping Cycle 
model: the internalisation stage (Carnall, 2007). In this phase, staff members 
tend to develop new relationships between themselves and the new 
system/change and begin again to behave normally as they understand and 
adapt to the newly implemented system (Carnall, 2007) or change. However, 
it cannot be taken for granted that all individuals’ behaviour will progress 
through these five stages sequentially or neatly in relation to a proposed 
change. Carnall (2007) also acknowledges that not all individuals will move 
through these stages at the same time or at the same level of intensity.  
 
In conclusion, individuals commonly experience a number of different 
reactions when confronted by a new system or other change (Boonstra et 
al., 2014; Carnall, 2007; Shroff et al., 2011). In order to manage behaviours 
effectively and to maximise the success of any anticipated change (such as 
EMR implementation), a thorough knowledge of change management 
concepts is important (Hostgaard & Nohr, 2004; Keshavjee et al., 2006; 
Takian, 2012).  
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4.3 Summary and Implications  
Because of the potential benefits of using EMR systems, numerous 
healthcare organisations and nations have implemented such systems to 
manage health records electronically and to ultimately enhance, develop, and 
improve the healthcare delivery process. Studies worldwide have identified 
both barriers to and facilitators of implementing EMR systems within 
healthcare organisations (Devine et al., 2008; Keshavjee et al., 2006; Roper 
et al., 2011; Simon et al., 2013; Turna & Palvia, 2014; Zandieh et al., 
2008a).  
 
However, due to differences in culture, organisational structure, availability 
of resources, and a number of other aspects that can vary among healthcare 
organisations, implementation frameworks also therefore need to vary from 
one setting to another.  
 
A review of the literature shows that EMR uptake and implementation in 
Saudi Arabia is low. Globally, successful EMR implementation experiences 
have been dependent on the existence of several factors, one of which is an 
implementation framework. The literature indicates that to date, no research 
has been conducted to develop an implementation framework specifically for 
Saudi public hospitals, and which takes into account current barriers in Saudi 
hospitals according to the perspectives of key stakeholders working at the 
macro or top levels of organisations, i.e., a top-down approach. Furthermore, 
no research has been conducted to develop an EMR implementation 
framework for Saudi public hospitals that considers factors from end-users’ 
perspectives and knowledge about using and accepting EMR systems, i.e., a 
bottom-up approach. Accordingly, it would be beneficial to undertake in-
depth research that can build an evidence-based EMR implementation 
framework for Saudi public hospitals. The Saudi healthcare system has a 
unique characteristic which differ from other healthcare systems, as   
discussed in Chapter 2. Additionally, the paucity of research undertaken 
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specifically in relation to Saudi Arabia combined with government priority to 
roll-out EMRs in the country, makes this study timely. Any developed 
implementation framework developed out of this research will take into 
account the international experience of EMR implementation and the extent 
of knowledge available about implementation frameworks and theories 
associated with implementing new technology and managing change but 
nuanced to the Saudi context. 
 
Chapter 4 has presented a number of theories available in the literature in 
relation to the implementation of new technology and the human/technology 
interface, including the Technology Acceptance Model (TAM) (Ramayah & 
Jantan, 2004), the Diffusion of Innovation (DOI) (Folorunso et al., 2010) 
model, the Information Infrastructure (II) theory (Hanseth & Lyytinen, 
2004), the PM methodology and the Technology, Organization and 
Environment (TOE) framework (Zhu et al., 2002). For the purpose of this 
doctoral study, the TOE framework is seen as the most suitable and 
comprehensive framework to be used as a conceptual structure for the 
development of a Saudi-specific EMR implementation framework. The TOE 
framework’s utility as a conceptual framework depends on its inclusion of all 
essential technological, organisational, and environmental considerations that 
an IT technology implementation requires. Additionally, the literature shows 
that the TOE framework has been widely used to implement new technology 
in several fields, including the healthcare sector, particularly for HIS 
implementations such as EMR systems (Liu, 2011; Oliveira & Martins, 2010; 
Zhu et al., 2002); it has also been successfully used in combination with 
other theories (Awa & Ukoha, 2012). 
 
The concept of change management has been reported as an essential 
concept in the literature when attempting to implement a system such as 
EMR, and is included in Keshavjee et al.’s (2006) implementation framework 
as well. However, because the concept of change management is addressed 
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by both top-down and bottom-up theories and approaches and is 
incorporated into Keshavjee et al.’s (2006) implementation framework, an 
individual model of change management has not been included as a specific 
component of the conceptual framework developed in this study. 
In effect, the current research has been influenced by a broad range of 
literature, including lessons learnt from the EMR implementation experiences 
of a number of different countries (including Saudi Arabia), existing EMR 
implementation frameworks, implementation theories (top-down and bottom-
up), IT implementation theories, and change management. This showed how 
the development of the framework of the current research has been 
influenced by several concepts and theories. The following figure (Figure 4.1) 
provides a visual overview of topics covered in the review of the literature: 
 
 
Figure 4.1: Summary of topics covered in the literature review 
 
The current study addresses an obvious gap in the literature. To date, no 
EMR implementation framework exists that has been developed specifically 
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for Saudi public hospitals, let alone a framework informed by perspectives 
from both end-users and policy makers and which takes into account 
implementation approaches used for implementing IT systems in general 
(TOE)—and EMRs in particular.   
 
4.4 Research Questions 
The aim of this research was to develop an EMR implementation framework 
that can assist healthcare providers in Saudi Arabian public hospitals to 
introduce and use EMR systems. To this end, the following five research 
questions have been investigated and addressed: 
 
Research question 1 
To what extent do socio-demographic aspects impact on EMR 
implementation in Saudi public hospitals, and how does this vary across 
groups? 
 
Research question 2 
What are the barriers, and enablers, of EMR implementation? 
 
Research question 3 
Do the preferred health record system and EMR barriers in Saudi public 
hospitals differ in large, medium and small hospitals? 
 
Research question 4  
What are the key features that need to be considered/incorporated into a 
comprehensive implementation framework for EMR system in Saudi public 
hospitals? 
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Research question 5  
Is the proposed implementation framework acceptable to stakeholders? 
In order to answer the research questions of this project, the researcher 
undertook a mixed-methods research design, including a quantitative written 
questionnaire circulated among end-users of EMRs (Study 1) and qualitative 
semi-structured interviews with policy makers, senior staff, and academics—
all of whom can influence policy development and implementation at the top 
echelons of an organisation (Study 2). An EMR implementation framework 
for Saudi public hospitals was developed in Study 3a based on the relevant 
literature and results from the quantitative and qualitative studies, then 
further refined based on additional feedback (Study 3b). The following figure 
(Figure 4.2) summarises all three studies included in this doctoral project and 
which will be presented in the following chapters: 
 
 
Figure 4.2: Summary of all three studies included in this doctoral project 
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One of the main reasons for choosing a mixed-methods research design was 
to facilitate the triangulation of results and to ultimately enrich the credibility 
and strengthen the conclusions of the research (Hesse-Biber, 2010). A 
mixed-methods research design is also thought to assist in enhancing 
understanding of the research problem itself (Hesse-Biber, 2010); that is to 
say, in this case, the results and analysis of Study 1 (collated from the 
quantitative questionnaire) were then used to develop the interview 
questions for Study 2 (the qualitative interviews). Another reason for using a 
mixed-methods approach was to enable new research questions and areas of 
interest to be raised by the participants and to uncover topics that needed 
further investigation (Hesse-Biber, 2010). 
 
In addition, a mixed-method approach was used in order to have a 
pragmatic world view because a mixed methods approach  combines both 
inductive and deductive approaches in order to have a better understanding 
of the research problems and answering the research questions (Creswell, 
2003; Creswell, Clark & Vicki, 2011). Mixed-methods research also uses 
several approaches in order to collect and analyse data rather than using one 
approach, either quantitative or qualitative (Creswell, 2003; Creswell et al., 
2011). The approach is best suited to this research project which is 
concerned with examining information which can be quantified such as 
educational background and responses to Likert type questions as well as 
examining the experiences and opinions of experts in the field. These views 
and opinions based on experience are best captured by a qualitative 
approach (Hesse-Biber, 2010). 
  
Having reviewed the literature and justified the conceptual frameworks used 
in this research, the thesis now turns to presenting the overall findings of the 
study. To aid clarity and readability, the studies are presented individually: 
chapters for Study 1 (Chapter 5), Study 2 (Chapter 6), and Study 3 (Chapter 
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7) each provide the respective methods, results, and discussion relating to 
each phase of the doctoral study.  
 
 
4.5 Conclusion 
In conclusion, Chapter 4 synthesised the relevant literature, justified the 
theoretical approaches taken by the study, outlined gaps in the knowledge 
base, and listed the research questions to be addressed. The thesis now 
moves on to Chapter 5, which presents the findings from Study 1. 
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Chapter 5: Study 1: Quantitative 
Questionnaire 
5.1 Introduction  
The overarching aim of this project was to develop an EMR system 
implementation framework for public hospitals in Saudi Arabia informed by 
the literature as well as the views, opinions, and experiences of staff who 
work with EMRs at the macro level (top-down approach) and those who work 
at the micro level of policy implementation (bottom-up approach). Chapter 5 
specifically addresses the end-user perspective; that is, it examines the 
demographics, educational levels, and professional backgrounds of 
employees at the micro level of organisations in addition to their opinions 
about, and experiences with, using EMRs. 
 
The following sections of this chapter present the results and discussion of 
Study 1 (quantitative questionnaire). The chapter begins by describing the 
methods employed in Study 1 followed by the results and analysis, 
concluding by discussing the relevant findings. 
 
Parts of this chapter draw from the author’s published paper included in the 
appendices (Appendix 2: ‘Electronic Medical Record Systems in Saudi Arabia: 
Knowledge and Preferences of Healthcare Professionals’, Journal of Health 
Informatics in Developing Countries (JHIDC) Vol. 9, No 1, April 2015). Figure 
5.1 outlines how Study 1 fits into the overall doctoral thesis by providing a 
schema for the design and methods of the research project in its entirety. 
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Figure 5.1: Summary of the Research Design 
 
 
 
 
5.1.1 Aim and research questions 
The aim of Study 1 was to provide information about a number of aspects, 
as discussed below, from the perspective of both users and potential users of 
EMRs in public hospitals in Saudi Arabia. The initial step was to identify 
socio-demographic factors relating to the use and acceptance of EMRs in 
Saudi public hospitals. The study also aimed to identify barriers to, and 
facilitators of, EMR implementation in the seven participating hospitals from 
the perspective of end-users. Furthermore, Study 1 aimed to identify 
whether barriers to EMR implementation differed according to hospital 
characteristics, such as size and specialisation.  
 
In this context, the users or potential users of EMRs were health professional 
staff, including doctors, nurses, and pharmacists, as well as administrative 
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staff, at each of the seven participating public hospitals. They provided 
demographic information about their age, qualifications, and related 
characteristics. They also provided information about their perspectives 
regarding a number of issues relating to use of EMRs. Study 1 addressed the 
following research questions: 
Research question 1 
To what extent do socio-demographic aspects related to the use and 
acceptance of EMR system impact on EMR implementation in Saudi public 
hospitals? 
Research question 2 
2. What are the barriers to, and enablers, of EMR implementation?  
Research question 3 
Do barriers to EMR implementation in Saudi public hospitals differ in large, 
medium, and small hospitals? 
 
5.2 Methods 
5.2.1 The setting: hospitals 
Out of the 10 hospitals contacted to participate in this research, surveys 
were completed and returned by seven public hospitals from the western 
region of Saudi Arabia. The hospitals selected were chosen on the basis of 
their diversity in order to include a range of hospitals with differing 
characteristics. More specifically, hospitals were purposely selected according 
to their total bed capacity so that large-, medium-, and small-sized hospitals 
could be included. Diversity in size can be important, because size can 
impact on EMR implementation and the extent to which hospitals decide to 
use or not use EMRs (Chae, Yoo, Kim & Chae, 2011; Cresswell & Sheikh, 
2013; Thakkar & Davis, 2006). Hospitals were also chosen to reflect a 
diversity of functions and specialisations, such as general hospitals, maternity 
and paediatric hospitals, and an eye hospital. The number of staff who 
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received surveys in each hospital, according to location and type of hospital, 
is presented in Table 5.1. 
Table 5.1: Number of surveys distributed in all 10 hospitals 
City Hospital Hospital 
bed 
capacity 
Number of 
surveys 
distributed 
Jeddah King Fahd General Hospital 
Maternity & Children Hospital 
Al-Amal Hospital 
Al-Thagher Hospital 
Eye Hospital 
792 
426 
276 
100 
83 
120 
90 
60 
30 
30 
Makkah 
 
AL-Noor Specialised Hospital 
Hera General Hospital 
King Faisal Hospital 
493 
261 
162 
90 
60 
30 
Taif King Abdul Aziz Specialised Hospital 
King Faisal Hospital 
500 
454 
90 
90 
 
The selection of these hospitals was based on three inclusion criteria. Firstly, 
all of the selected public hospitals fall under the authority of the Saudi 
Arabian Ministry of Health (MOH). This facilitated the process of applying for 
and obtaining their approval to conduct the research project. Secondly, all of 
the selected hospitals are located within cities in one geographic area (the 
western region of Saudi Arabia), thus assisting the feasibility of the study. 
The western (Makkah) region is the most heavily populated region in Saudi 
Arabia, and is currently experiencing a rapid increase in population growth, 
with a population of around 6.6 million (Salam, 2013). Approximately one-
quarter (25.5%) of the entire Saudi population resides in the Makkah region 
(Salam, 2013). Two of the cities in the sample (Jeddah and Makkah) are also 
among the largest cities in Saudi Arabia in terms of population size (Salam, 
2013). The third inclusion criterion was that all three cities are located within 
a one-to-two hour drive between locations, facilitating timely data collection. 
The researcher was required to meet with senior staff to organise the 
process of distributing and collecting the questionnaires appropriate to each 
hospital. Additionally, the selection of these hospitals provided for diversity in 
bed capacity (organisational size). For the purposes of this research, hospital 
size was categorised based on bed capacity ranging from small- (<250 beds) 
to medium- (250–450 beds) and large-sized hospitals (>450 beds). Table 5.2 
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shows the number of questionnaires distributed in each of the hospitals that 
ultimately participated in the study, together with associated response rates 
according to hospital size. Three of the 10 hospitals approached to 
participate, and which were initially willing to participate, ultimately did not 
participate, leaving seven hospitals in total.  
 
Table 5.2: Response rates, hospital location, and size (Hasanain, Vallmuur & Clark, 2015) 
Hospital 
Size 
(bed 
capacity) 
 
City 
 
Hospital 
 
Bed 
capacity 
 
Distributed 
Questionnaires 
 
Respondents 
Small 
(<250 
beds) 
Jeddah 
Makkah 
Hospital E 
Hospital H  
83 
162 
30 
30 
22     (6.6%) 
26     (7.8%) 
Medium 
(250–450 
beds) 
Jeddah 
Makkah 
Hospital C 
Hospital G 
276 
261 
60 
60 
48     (14.4%) 
36     (10.8%) 
Large 
(>450 
beds) 
Jeddah 
Makkah 
Taif 
Hospital A 
Hospital F 
Hospital J 
792 
493 
454 
120 
90 
90 
78     (23.4%) 
52     (15.6%) 
71     (21.3%) 
   Total 480 333    (69.4%) 
 
5.2.2 Participants 
Participants included hospital staff who are end-users of EMRs, including 
physicians, nurses, laboratory staff, pharmacists, and administrative staff. 
The study provided an opportunity for all staff members who either work or 
may work with EMR systems to participate in the research. The healthcare 
personnel were chosen based on two parameters: firstly, they represented 
the same categories of staff who had participated in previous Saudi research 
regarding EMR barriers (Alanazy, 2006); secondly, they comprised the 
healthcare personnel who are the main users of EMRs (Maghazil, 2004). 
 
The identity of the participants was kept completely anonymous to help 
ensure that the questionnaire responses would be as objective as possible. 
Anonymity protects participants from perceived risks, such as fear of 
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responding honestly or feelings of being coerced to participate. To facilitate 
anonymity, participants were asked to disclose only their job category or 
profession (e.g. doctor, nurse), not their job title or name, which further 
protected their privacy. 
 
5.2.3 Instrument 
The author developed a cross-sectional survey questionnaire tool to allow 
examination of barriers to and enablers of EMR use as well as other factors. 
A survey questionnaire was chosen as the method of data collection because 
it was suitable for garnering information from a large number of staff. The 
questions were informed by the relevant literature and comprised 61 
questions. Respondents provided information through a combination of 
Likert-scaled questions as well as categorical yes/no questions and open-
ended questions. Participants’ indicated their level of agreement to scaled 
questions as below: (Frary, 2003): 
 
☐ Strongly agree   ☐ Agree   ☐ Neutral   ☐ Disagree   ☐ Strongly 
disagree 
 
The questions were organised into five sections: demographic and 
background information, available EMR systems, hospital resources, and 
perceived EMR barriers and enablers. The questionnaires included no 
identifying features, such as numbers or codes, and were completed 
anonymously. A copy of the questionnaire can be found in Appendix 3. Each 
questionnaire was accompanied by an information sheet that outlined the 
purpose of the project, a summary of the research, the researcher’s contact 
details, justification for participating, consent to participate, and risks and 
confidentiality (see Appendix 3). Returning the completed survey indicated 
implied consent. Both the questionnaire and information sheet were 
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translated by the author into Arabic and then reviewed through cross-
translation by a qualified Australian translator (see Appendix 4). 
 
An online survey was also developed using the SurveyMonkey platform. The 
information sheet for the survey included a link for those who preferred to 
complete the questionnaire online. Appendix 3 includes the entire 
questionnaire in English, while Appendix 4 shows the Arabic translation. The 
questionnaire was divided into the following five sections, each of which is 
summarised below. 
 
Section 1: Demographics and Background Information section 
(n=7 questions) 
Section 1 required the respondents to tick ( ) the appropriate response and 
collected information about gender, age group, English language level, 
educational level, name of the hospital currently working in, and job category 
(e.g. nurse, doctor, pharmacist, administration officer). 
 
Section 2: System usability information including knowledge of 
and perspectives (n=16 questions) 
Section 2 required the respondents to tick (✓) the appropriate response to 
collect information about: 
1. English language, computer, and EMR literacy levels 
2. Preferred system (electronic record versus paper record) 
3. Difficulties, if any, they had experienced with using an EMR system 
(using an open-ended question format) 
 
Section 3: Hospital resources (n=10 questions) 
Section 3 focused on respondents’ perceptions of the availability of human 
and technical resources in their hospital to support the use of EMR systems. 
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Section 3 required participants to indicate how much they agreed or 
disagreed with statements regarding EMR systems on a five-point scale, 
ranging from 1 = strongly agree to 5 = strongly disagree. They were also 
asked if they had received any training sessions to assist them with using the 
EMR system. 
 
Section 4: EMR barriers (n=9 questions) 
Section 4 of the questionnaire focused on the barriers identified from the 
literature review. These questions sought the participants’ perspectives about 
perceived technical, financial, and social barriers to adopting or using an EMR 
system (Alanazy, 2006). Participants were able to specify any other technical 
or social barriers based on their own experiences. For example, they were 
asked to rate on a five-point scale if they thought the available system was 
too complex to be used. 
  
Section 5: EMR implementation framework (n=19 questions) 
Section 5 focused on identifying the steps needed to develop an 
implementation framework for adopting EMRs within Saudi public hospitals. 
It also required participants to indicate how much they agreed or disagreed 
with statements regarding EMR implementation. For example, they were 
asked if they thought that providing staff with a guide or a manual book for 
using the system would be beneficial.  
 
5.2.4 Procedures 
The draft survey was trialled on health personnel (n=15) with work 
experience in Saudi hospitals who were undertaking Master’s or PhD degrees 
in Australia. These health personnel were asked to time how long it took to 
complete the questionnaire and to note if they had any difficulty completing 
or understanding any aspect of the instrument. As a result of the piloting 
process, minor modifications were made to the questionnaire to improve the 
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clarity of a small number of questions. The average time needed to complete 
the survey during the trial testing was 21 minutes.    
 
The researcher applied for fieldwork leave from the university and undertook 
Study 1 data collection in Saudi Arabia during December of 2011. An 
invitation letter was developed, directed from the doctoral candidate to the 
Director of Health Affairs (DOHA), Makkah region at the Saudi Ministry of 
Health, in order to apply for approval to conduct the research within the 
selected hospitals and cities. The letter included a profile of the researcher, 
supervisors, the project itself, and the role of the participants. Copies of the 
questionnaire, information sheet, structure of the visits, and expected 
timeline, as well as QUT’s ethical approval information, were attached. The 
DOHA then requested two letters, the first from the principal supervisor to 
confirm that the project was being conducted by the researcher as part of a 
PhD research project and that the study had obtained ethical clearance from 
the University (Appendix 5), and the second from the Saudi Arabian Cultural 
Mission (SACM) in Canberra in order to validate the supervisor’s letter and 
the doctoral project.  
 
After the two letters were submitted to the DOHA, approval to conduct the 
project was obtained, see Appendix 6. The DOHA then issued letters of 
approval directed to each of the included hospitals for the project; see 
Appendix 7. The estimated time to distribute the questionnaires within the 10 
selected hospitals in the three cities was three weeks. Participants were 
given approximately one to two weeks to complete the questionnaire and 
were asked to leave their completed questionnaire in a marked envelope in 
the research office of the hospital. The researcher then conducted follow-up 
visits to the participating hospitals to collect the completed surveys and to 
check for any inquiries or questions from either the participants or hospital 
management. After distributing and collecting all completed questionnaires, 
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the researcher returned to Australia to clean, enter, and analyse the 
collected data. 
 
A total of 480 surveys were distributed in the seven participating hospitals; 
365 were returned. Of the returned questionnaires, 333 (69%) were usable. 
In four hospitals, surveys were hand-delivered to the target population with 
instructions for completing the questionnaire, and completed surveys were 
then returned to the researcher. In the remaining three hospitals, the 
researcher was directed to provide the surveys to a specific department and 
asked to return in a week’s time to collect the completed questionnaires. 
 
5.2.5 Data cleaning procedure and analysis  
Each of the completed questionnaires was given a sequential number for the 
purpose of data entry. Since questionnaire responses required the ticking of 
boxes, a standard data coding method was devised. Additionally, each 
response was numerically coded in order to specify each variable when 
conducting the data entry.   
 
Following the data-coding stage, data entry was performed using the 
Statistical Package for IBM Social Science (SPSS) software version 22 (IBM, 
2013). When data entry was completed, a data cleaning process was 
performed using frequency analysis. Then, before conducting the primary 
analysis, frequency tables were run to generate descriptive statistics. 
 
5.2.6 Ethics  
The researcher applied for ethical clearance through a low-risk application 
and submitted it to the University Human Research Ethics Committee of 
Queensland University of Technology (QUT). Ethical approval was issued in 
2011 to conduct data collection for both Studies 1 and 2 (approval 
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1100001459). The first ethics approval pertained to Studies 1 and 2. 
Additional ethics approval was sought and gained for conducting Study 3: 
follow-up with key stakeholders (approval 1100001459).  
 
5.3 Results 
5.3.1 Introduction 
The results section commences by presenting information about response 
rates and participants, including socio-demographic factors, such as age, 
gender, and professional background. Results that identify key factors 
influencing EMR implementation in Saudi public hospitals are detailed. The 
results section also provides findings relating to participants’ English 
language and computer literacy levels, and experiences using EMR systems. 
The results section then moves to present the overall findings, which 
examine respondents’ preferences in terms of health record systems, training 
approaches, and implementation approaches; participants’ education, English 
language, and computer and EMR system literacy levels; and, finally, the 
exploratory factor analysis of EMR barriers and enablers. 
  
5.3.2 Non-participating hospitals 
Three of the 10 hospitals that had initially indicated a willingness to 
participate in the study did not ultimately participate.  
 
One of the non-participating hospitals (Hospital 1) had its own ethics 
committee and advised that it would take several months to obtain ethical 
approval in order for the researcher to be able to distribute the surveys. It 
could therefore not participate, because the researcher was only in the 
country to collect data for a four-week period. This hospital was excluded 
from the project due to limited fieldwork time in Saudi Arabia. This hospital 
was a large hospital with a bed size of 500. 
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The second non-participating hospital (Hospital 2) could not return the 
surveys within a workable timeframe. The researcher provided the 
questionnaires to a department within the hospital that was responsible for 
distributing the surveys. The researcher was advised to collect the completed 
questionnaires from the department in two weeks’ time. The researcher 
visited Hospital 2 a second time, but the questionnaires were not ready at 
that stage for collection. A third and fourth visit were also performed, but the 
researcher was advised that the questionnaires were still not ready. By this 
stage, the researcher had reached the end of the fieldwork period and was 
required to return to Australia. Five weeks after distributing the 
questionnaires in Hospital 2, the researcher telephoned the department to 
enquire about the questionnaires. The researcher was informed that most of 
the participants had not returned the questionnaires and they were not able 
to provide any completed surveys. Therefore, Hospital 2 did not participate in 
the project. This hospital was a large hospital with a bed size of 426. 
 
The third hospital (Hospital 3) was excluded for the same reason as Hospital 
2. Questionnaires were not ready for collection after the four-week fieldwork 
period, and participants did not return the questionnaires to the designated 
department. This hospital was a small hospital with a bed size of 100. It 
should be noted that participation of hospitals and participants was 
voluntary. 
 
5.3.3 Questionnaire response rate 
Out of the 480 questionnaires distributed among the seven participating 
hospitals, a total of 356 (74%) were collected. Then, out of the collected 
questionnaires, a total of (n=23) were excluded due to incomplete or 
unusable data. For example, some participants only answered the questions 
on the first page and left the remaining pages blank, or otherwise answered 
only one question per page.  
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Overall, 333 useable questionnaires were able to be analysed yielding a 69% 
response rate. Response rates over 60% are considered appropriate for 
survey-type research (Johnson & Wislar, 2012). Table 5.3 provides 
information about the response rates per city (Jeddah, Makkah, and Taif): 
45% of the responses came from Jeddah, 34% from Makkah, and 21% from 
Taif. 
 
Table 5.3: Included questionnaires response rates per city 
City N % 
Jeddah 148 45 
Makkah 114 34 
Taif 71 21 
 
 
5.3.4 Socio-demographics  
Table 5.4 provides information about the socio-demographic makeup of the 
sample, as well as a number of literacy measures. Slightly more than half of 
the respondents (53.5%) were female. Participants in the age group 30–39 
years and 40–49 years comprised the largest group (35.1%) in the sample, 
followed by those in age group 20–29 years (33.3%). Thus, these two age 
groups accounted for over two-thirds of the sample (68.4%). 
  
In terms of education level, most participants in Study 1 held either a 
Diploma (38.1%) or a Bachelor degree (37.8%) qualification. Only a small 
number of participants held a doctorate degree (3.6%), as shown in Table 
5.4. The professional group in the sample comprising the most respondents 
was nurses (31.5%), while pharmacists represented only 3.9% of the 
sample. Most participants nominated Arabic as their first language (80.8%); 
less than half rated their English language literacy level as mostly good 
(41.7%). 
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Table 5.4: Socio-demographic characteristics (n=333) 
Variable  N % 
Gender Female 
Male 
178 
155 
53.5 
46.5 
Age Group 20- 29 
30- 39 
40- 49 
50 -69 
111 
117 
75 
30 
33.3 
35.1 
22.5 
9.1 
Highest Education level High School 
Diploma 
Bachelor 
Master 
Doctorate 
27 
127 
126 
41 
12 
8.1 
38.1 
37..8 
12.3 
3.6 
Position At Work Laboratory Staff  
Receptionist 
Pharmacist  
Nurse 
Physician  
Administrator 
Other 
43 
18 
13 
105 
83 
59 
12 
12.9 
5.4 
3.9 
31.5 
24.9 
17.7 
3.6 
Is Arabic Your First Language? No 
Yes 
64 
269 
19.2 
80.8 
Your English Language Level Poor 
Fair 
Good 
Excellent 
42 
88 
139 
64 
12.6 
26.4 
41.7 
19.2 
Computer Literacy 
 
Poor 
Fair 
Good 
Excellent 
45 
68 
145 
75 
13.5 
20.4 
43.5 
22.5 
EMR Literacy  
 
Poor 
Fair 
Good 
Excellent 
35 
74 
99 
26 
10.5 
22.2 
29.7 
7.8 
5.4 Literacy Levels and Experience Using EMR System 
5.4.1 Computer and EMR literacy levels      
After identifying relevant socio-demographic information, the questionnaire 
moved to identifying participants’ literacy levels and experiences of using 
EMRs. Table 5.5 provides information about these areas. Most participants 
(66%) rated their computer literacy levels as either good (43.5%) or 
excellent (22.5%), although over one-tenth (13.5%) indicated that they had 
poor computer literacy; almost one-third had only poor or fair EMR literacy 
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(32.7%). Approximately one-third of the sample indicated that they had poor 
(13.5%) or fair (20.4%) computer literacy levels. 
 
Spearman’s correlation was used to examine the relationship between 
computer literacy and EMR literacy. Results indicate that there was a 
significant positive relationship between computer literacy and EMR literacy, 
rs (232) = .44, p < .001. 
 
A one-way ANOVA was used to examine if there was significant differences 
in computer literacy across different level of availability of computer system 
(Yes/No/ don’t know). Results indicate that computer literacy was 
significantly different across different level of availability of computer system, 
F(2, 330) = 26.34, p < .001. Post-hoc analyses with Tukey’s test indicate 
that when there was no computer system in the hospital, participants’ 
computer literacy (M = 2.25, SD = 1.015) was significantly lower than when 
there was a computer system (M = 3.04, SD = 0.80) or when the 
participants did not know if there was a computer system (M = 2.86, SD = 
0.88). However, there was no significant difference in computer literacy 
between participants who did not know if there was a computer system and 
participants whose hospital had a computer system. 
 
An independent sample t-test was used to examine if there was significant 
differences in computer literacy between participants who preferred 
electronic health record and participants who preferred paper health record. 
Result indicates that participants who preferred electronic health record had 
significantly higher computer literacy, t(331) = 4.683, p < .001. 
 
5.4.2 Length of EMR experience 
Over three-quarters of participants (83%) preferred the use of an electronic 
(computer-based) medical record, although just over half the sample 
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(51.9%) indicated that their hospital did not have an EMR or that they were 
otherwise unaware if the hospital had such a system. Data appear to 
demonstrate that the staff who completed the survey were receptive towards 
using EMRs, but either did not use EMRs (because their hospital had no such 
system) or were unaware if the hospital utilised an EMR system. 
 
Table 5.5: Response rates: literacy levels and participants’ experiences with EMRs (n=333) 
 
Participants who knew of the availability of an EMR system also indicated the 
length of time that they had been using the system. Figure 5.2 shows that 
over one-third (36%) of EMR users reported using the system for less than a 
year, while only a fraction of participants (1%) had been using it for more 
than five years. Over half of those using such a system (63.7%) had been 
doing so for less than two years. 
 
VARIABLE  N % 
Preferred Health Record Electronic Record 
Paper Record 
276 
57 
82.9 
17.1 
The Availability of an EMR System in 
the Hospital 
Yes 
No 
Don’t Know 
160 
108 
65 
48 
32.4 
  19.5 
How long have you been using the 
system? 
Less than 1 year 
1–2 years 
2–3 years 
3-5 years 
More than 5 years 
80 
62 
55 
23 
3 
35.9 
27.8 
24.7 
10.3 
1.3 
Experiencing language difficulties when 
using the system 
No 
Yes 
136 
115 
54.2 
45.8 
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Figure 5.2: Period of time that participants had been using the EMR system (n=333) 
 
5.4.3 First language and language difficulties 
Of the participants with Arabic as their first language, over half (52.7%) 
indicated that they required an English language course to make better use 
of the system (see Table 5.6). In addition, over half of the participants 
(59.6%) indicated that they either strongly agreed or agreed that they 
needed a computer course to make better use of the system. Participants 
were also asked if they had experienced language difficulties when using the 
system. Over half (54.2%) of all participants indicated that they did not 
experience language difficulties, while the remainder (45.8%) experienced 
such difficulties. 
 
Table 5.6: English language and computer literacies: Response rate (n=333) 
 
 
Barrier Statements 
Strongly 
disagree or 
disagree 
 
Neutral 
Strongly 
agree or 
agree 
 
‘I need an English language course to better 
use the system’ (n=245) 
30.2%(74) 17.1%(42) 52.7%(129) 
‘I need a computer course to use the system 
more effectively’ (n=245) 
22.4%(55) 18%(44) 59.6%(146) 
Note: Strongly agree 1, Agree 2, Neutral 3, Disagree 4, Strongly disagree 5 
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5.4.4 Education, English language, computer, and EMR system 
literacy levels 
Education level was highly correlated with computer literacy and EMR 
literacy, rs = .29, p .001 and rs = .18, p = <.005. Education level was not 
treated as a continuous variable. Thus, the analysis employed Spearman’s 
correlation. This analysis was thought to be suitable because it retains the 
ordinal structure of the variable, whereas using ANOVA would lose 
information in the ordinal structure. 
 
Spearman’s correlation was used to examine the relationship between 
participant-reported computer literacy, self-reported EMR literacy, self-
reported English language proficiency level, and education level. The results 
indicate that English proficiency level was highly correlated with computer 
literacy and EMR literacy, rs = 0.44, p < .001 and rs = .31, p < .001 
respectively. Spearman’s correlation was also used to examine the 
relationship between computer literacy and EMR literacy. The results reveal a 
highly significant positive relationship between computer literacy and EMR 
literacy, rs (232) = .44, p < .001. 
 
An independent sample t-test was used to assess for significant differences 
in computer literacy between participants who preferred to use a computer-
based health record compared to those who preferred paper-based health 
records. The results indicate that participants who preferred computer-based 
health records had significantly higher reported computer literacy, t (331) = 
4.683, p < .001. 
 
Staff were categorised into two groups: medical staff, comprising those with 
health professional qualifications and skills (such as physicians, pharmacists, 
nurses, and laboratory staff) and non-medical staff (receptionists and 
administrators).  Participants who recorded their job category as ‘other’ 
(n=12, 3.6%) were not included in either group, because the numbers were 
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low; they were excluded from this analysis. Chi-square tests were used to 
examine the differences between preferred health record system and job 
category, as well as first language. No significant difference between job 
category and preferred health record system was found. However, those 
participants whose first language was not Arabic were significantly more 
likely to prefer using an electronic health record compared to those whose 
first language was Arabic 
2 (2) = 10.93, p < .001. 
 
5.5 Preferred Health Record System, Training Approach, 
Implementation Approach and Hospital size 
Chi-square tests were used to examine any difference between hospital size 
and preferred health record system, preferred training approach, and 
preferred implementation approach. A chi-square test was used to examine 
any difference between hospital size and preferred type of health record, but 
failed to reach significance 
2 (2) = 1.79, p = .426. Results indicate a 
significant association between hospital size and preferred training approach, 
2  (4) = 20.04, p < .001 and between hospital size and preferred 
implementation approach, 
2  (2) = 10.64, p < .001. 
 
In relation to preferred training approach, the response pattern for 
participants from large and small hospitals was similar. Participants in 
medium-sized hospitals were more likely to prefer peer-to-peer training 
(41.4%) compared to 16.0% in large hospitals and 14.3% in small hospitals. 
In relation to preferred implementation approach, the response pattern of 
participants from medium and small hospitals was similar. Participants from 
large hospitals were more likely to report a preference for a top-down 
approach 74.6%, compared to 57.1% of participants from medium hospitals 
and 58.3% from small hospitals (Table 5.7). 
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Table 5.7: Cross-tabulation of hospital size and preferred health system, training approach, and implementation 
approach (n=333) 
 
    Hospital size     
 
Large 
 
Medium 
 
Small 
   N % N % N % 
Preferred health record  
      Electronic health record  164 81.5 69 82.14 43 89.58 
 Paper health record  37 18.41 15 17.86 5 10.42 
Preferred training 
approach             
 Group training 86 68.80 36 46.75 28 66.67 
 Peer-to-peer training 20 16.00 32 41.45 6 14.29 
 Train the trainer 19 15.20 9 11.69 8 19.05 
Preferred implementation 
approach           
 Top down approach 150 74.63 48 57.14 28 58.33 
 Bottom up approach 51 25.37 36 42.86 20 41.67 
 
A t-test was used to examine any difference in English language level 
between participants who preferred either an electronic health record or a 
paper health record. Results reveal that participants who preferred an 
electronic health record (M = 2.77, SD = 0.89) had a significantly higher 
English language level than participants who preferred to use a paper health 
record t (331) =4.270, p <.001). 
 
ANOVA were used to examine if there are significant difference in a series of 
questions between hospitals of different size. Results indicated that there 
were significant differences between hospitals of different size in the items 
“The EMR system is very helpful and offer a number of benefits”, F(2, 243) = 
9.71, p < .001, “How many times did you have training sessions for using 
the EHR system”, F(2, 237) = 18.36, p < .001, “Complexity of EMR software 
is an EMR barrier”, F(2, 231) = 9.98, p < .001, “Lack of experience with the 
use of computers amongst health personnel is an EMR barrier”, F(2, 237) = 
4.31, p = .014, “Involving the EMR users is essential for successfully 
implementing EHR system”, F(2, 329) = 6.62, p = .002, “Educating the staff 
about the potential benefits and advantages of adopting EMR system is 
essential for successfully implementing EMR systems”, F(2, 327) = 6.79, p = 
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.001, “Having effective communication channels between technical support 
staff and EMR users is essential for successfully implementing systems”, F(2, 
329) = 7.03, p = .001, “Providing effective training sessions for all potential 
users is essential for successfully implementing EMR system”, F(2, 329) = 
11.01, p < .001 and “It would be beneficial to provide the staff with a guide 
or a manual book for using the EMR system”, F(2, 329) = 7.23, p = .001. 
There were no significant difference in the item “EMR system literacy level”, 
F(2, 231) = 0.01, p = .994, “I think the financial cost of an EMR system is a 
waste of money”, F(2, 243) = 0.35, p = .709, “Resistance to the use of new 
technologies is an EMR barrier”, F(2, 235) = 2.33, p = .099, and “Hospital 
names about the potential benefits and usefulness of using such a system is 
an EMR barrier”, F(2, 326) = 1.98, p = .139. Since all of these items were 
measured on strictly continuous scale and were skewed, Kruskal Wallis tests 
were used to check the robustness of the results from ANOVA. Results from 
Kruskal Wallis were similar to those from ANOVA and the same conclusions 
were drawn. Therefore, results from ANOVA were robust and were reported 
here for the ease of interpretation. 
 
5.6 Barriers to EMR Implementation  
Nine barriers were provided in the questionnaire, and participants were 
asked to rank their level of agreement with statements outlining these 
barriers. The following table (Table 5.8) shows each barrier and percentages 
for the level of agreement. Barriers are organised from the highest mean 
score to the lowest. Results of Study 1 show that the barrier ‘lack of 
experience with the use of computers amongst health personnel' received 
the highest percentage (72.5%) of agreement from participants; that is to 
say, it was the top-ranking barrier to EMR implementation identified by 
participants. The second-highest-ranking barrier (66.3%) was ‘lack of 
awareness about the potential benefits and usefulness of using such a 
system’. The third-highest-ranking barrier (62.4%) was ‘lack of access to the 
EMR system during maintenance periods’. These three barriers received the 
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highest level of agreement from participants in Study 1. The barrier that 
received the lowest percentage (44.4%) of agreement was ‘instability of EMR 
vendor’. 
Table 5.8: EMR barriers: Response rate 
 
 
Statement 
Strongly 
disagree 
or 
disagree 
 
Neutral 
Strongly 
agree or 
agree 
 
‘The high cost associated with implementing such 
a system is an EMR barrier’ (n= 322) 
23.8% 30% 46.2% 
‘Resistance to use of new technologies is an EMR 
barrier’ (n= 238) 
23.9% 23.2% 52.9% 
‘Security concerns in accessing and using EHR 
systems is an EMR barrier’ (n= 234) 
23.6% 29.5% 46.9% 
‘Complexity of EMR software is an EMR barrier’ 
(n= 234) 
21.8% 23.9% 54.3% 
‘Instability of EHR vendors is an EMR barrier’ 
(n= 228) 
16.6% 39% 44.4% 
‘Lack of adopting standardized and uniform 
systems is an EMR barrier’ (n= 232) 
17% 32.1% 50.9% 
‘Lack of access to EMR system during 
maintenance periods is an EMR barrier’ (n= 
235) 
11.2% 26.4% 62.4% 
‘Lack of experience with the use of computers 
amongst health personnel is an EMR barrier’ 
(n= 240) 
‘Lack of awareness about the potential benefits 
and usefulness of using such a system is an EMR 
barrier’ (n= 329) 
9.2% 
 
 
12.7% 
18.3% 
 
 
21% 
72.5% 
 
 
66.3% 
Note: Strongly agree 1, Agree 2, Neutral 3, Disagree 4, Strongly disagree 5 
 
5.7 Enablers of EMR Implementation 
Thirteen enablers of EMR implementation were provided in the 
questionnaire, and participants were asked to rank their level of agreement 
with statements outlining these enablers. Table 5.9 below shows each 
enabler and percentages for level of agreement. Enablers are organised from 
the highest mean score to the lowest. 
 
Results of Study 1 show that the enabler ‘providing effective training sessions 
for all potential users’ was ranked number one (93.4%) in terms of 
agreement from the participants. The second-highest-ranking enabler 
(93.3%) was ‘educating the staff about the potential benefits and 
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advantages of adopting EHR system’. The third-highest-ranking enabler 
(92.8%) was ‘having ongoing technical support from the chosen vendor’. 
These three enablers received the highest level of agreement from 
participants in Study 1. The enabler that received the lowest percentage 
(84.7%) of agreement was ‘having strong leadership and management for 
the implementation’. It is worth noting that the percentage of agreement for 
the lowest-ranked enabler (84.7%) is still high in percentage terms, showing 
that more than two-thirds of the participants believed that all enablers, 
including having strong leadership and management, were considered 
important as enablers for the implementation of EMR systems in Saudi 
hospitals. 
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Table 5.9: EMR enablers: Response rate 
 
 
Statement 
Strongly 
disagree 
or 
disagree 
 
Neutral 
Strongly 
agree or 
agree 
‘Having strong leadership and management is 
essential for successfully implementing EMR 
system’ (n= 332) 
3.3% 12% 84.7% 
‘Having a clear vision and outcomes for adopting 
an EHR system is essential for successfully 
implementing EMR system’ (333) 
1.5% 10.8% 87.7% 
‘Involving the EMR users is essential for 
successfully implementing EMR system’ 
(n=332) 
3.3% 9.9% 86.8% 
‘Assessing the hospital's (human, technical, and 
financial) resources and ability prior adopting the 
system is essential for successfully 
implementing EMR system’ (n=333) 
2.7% 7.8% 89.5% 
Assessing the hospital's needs and readiness prior 
adopting the system is essential for 
successfully implementing EMR system’ (n= 
332) 
1.6% 7.5% 90.9% 
‘Choosing the right vendor that meets the 
hospital's needs and goals is essential for 
successfully implementing EMR system’ 
(n=333) 
.3% 10.2% 89.5% 
‘Having a budget for adopting such a system is 
essential for successfully implementing EMR 
system’ (n= 333) 
.6% 11.6% 87.8% 
‘It would be beneficial to provide the staff with a 
guide or a manual book for using the EHR system’ 
(n=332) 
1.2% 8.7% 90.1% 
‘Having an emergency or back up (redundancy) 
plan for the system is essential for successfully 
implementing EMR system’ (n=331) 
.9% 6.9% 92.2% 
‘Testing the functionality of the system before it 
becomes fully operational is essential for 
successfully implementing EMR system’ (n= 
333) 
1.6% 6% 92.4% 
‘Having ongoing technical support from the chosen 
vendor is essential for successfully 
implementing EMR system’ (n=332) 
.3% 6.9% 92.8% 
‘Providing effective training sessions for all 
potential users is essential for successfully 
implementing EMR system’ (n=332) 
1.2% 5.4% 93.4% 
‘Educating the staff about the potential benefits 
and advantages of adopting EHR system is 
essential for successfully implementing EMR 
system’ (n=330) 
1.2% 5.5% 93.3% 
Note: Strongly agree 1, Agree 2, Neutral 3, Disagree 4, Strongly disagree 5 
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5.8 Exploratory Factor Analysis of EMR Barriers 
Exploratory factor analysis was performed on the nine items that measured 
EMR implementation barriers and the 16 items that measured enablers. 
Principal component analysis (PCA) was used with orthogonal rotation 
(varimax) as the extraction method. The Kaiser-Meyer-Olkin measure verified 
the sampling adequacy for the analysis, KMO = .83. Bartlett’s test of 
sphericity was highly significant, (36) = 628.34, p < .001, and this indicated 
that correlations between items were sufficiently large for PCA. 
 
Results from the factor analysis show that two factors had eigenvalues over 
Kaiser’s criterion of 1 and, in combination, explained 57.02% of the variance. 
The scree plot also indicates that a two-factor solution was appropriate, 
because the drop in eigenvalue levelled off after two factors (Figure 3). The 
first factor consisted of five items and was labelled ‘Top-down technical-
operational barriers’. This factor describes barriers to EMR in relation to 
issues such as complexity of the software, lack of standardised systems, and 
instability of EMR software vendors.  
 
Factor 1 accounted for 42.73% of the total variance and had an eigenvalue 
of 3.84. The Cronbach’s alpha for this factor was 0.83, which indicates 
excellent internal consistency. The second factor consisted of three items 
and was labelled ‘Bottom-up social barriers’. This factor describes social 
barriers to EMRs in relation to issues such as staff resistance to using the 
system, lack of experience in using the system, and lack of awareness about 
the importance and usefulness of EMR systems. This factor accounted for 
14.28% of the total variance and had an eigenvalue of 1.29. The Cronbach’s 
alpha for this factor was 0.71, which indicates good internal consistency. 
Item 6 (high cost associated with implementing such a system) had a very 
low communality (0.26) and did not load on either factor. Factor loadings 
after rotation and descriptive statistics for each item are shown in Table 
5.10. 
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Figure 5.3: Scree Plot from the exploratory analysis of barrier 
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Table 5.10: Factor loading from the exploratory factor analysis after rotation and descriptive statistics for barriers 
Item Number  
Barriers 
Factor 
loading 
    
 1 2 Mean SD 
 Top-down technical-operational 
barriers 
    
1 Instability of EMR vendors is an EMR 
barrier 
0.81  2.45 0.95 
2 Security concerns in accessing and 
using EMR systems is an EMR barrier 
0.77  2.6 1.14 
3 Complexity of EMR software is an 
EMR barrier 
0.76  2.54 1.05 
4 Lack of adopting standardized and 
uniform systems is an EMR barrier 
0.73  2.44 0.97 
5 Lack of access to EMR system during 
maintenance periods is an EMR 
barrier 
0.63  2.23 0.95 
6 The high cost associated with 
implementing such a system is an 
EMR barrier 
  2.67 1.08 
 Bottom-up social barriers     
7 Resistance to use of new 
technologies is an EMR barrier 
 0.85 2.65 1.13 
8 Lack of experience with the use of 
computers amongst health personnel 
is an EMR barrier 
 0.75 2.18 0.96 
9 Lack of awareness about the 
potential benefits and usefulness of 
using such a system is an EMR 
barrier 
  0.69 2.33 1.01 
Note: Only factor loadings greater than 0.05 are shown 
 
 
5.9 Exploratory Factor Analysis of EMR Enablers 
Exploratory factor analysis was performed on the 16 items that measured 
enablers, as Table 5.11 shows. Principal component analysis (PCA) with 
orthogonal rotation (Varimax) was used as the extraction method. The 
Kaiser-Meyer-Olkin measure verified the sampling adequacy for the analysis, 
KMO = .90. Bartlett’s test of sphericity was highly significant, (36) = 
2488.71, p < .001, and this indicated that the correlations between items 
were sufficiently large for PCA. Results from the factor analysis show that 
three factors had eigenvalues greater than 1 but the scree plot shows that 
the drop in eigenvalues clearly levels off at two factors. Examination of the 
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two- and three-factor solutions indicates that a two-factor solution yields 
clearly distinguishable and interpretable factors (Figure 5.4). 
 
Figure 5.4: Scree plot from the exploratory factor analysis of enablers 
 
Therefore, a two-factor solution was adopted. The two factors together 
explain 52.29% of the total variance. One of the items (‘having a realistic 
timeline for adopting the system is one of the factors of successful EMR 
implementation framework’) cross-loaded on both factors. Since the item 
that loaded on two factors loaded more highly on factor 1 than on factor 2, it 
was decided to keep this item within factor 1. The first factor consisted of 11 
items and was labelled ‘Top-down technical and training support’. This factor 
accounted for 43.28% of the total variance and had an eigenvalue of 6.93. 
The Cronbach’s alpha of this factor was 0.89, which indicates excellent 
internal consistency. 
 
The second factor consisted of four items and was labelled ‘Top-down 
organisational preparedness’. This factor accounted for 9.01% of the total 
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variance and had an eigenvalue of 1.44. The Cronbach’s alpha of this factor 
was 0.85, which indicates excellent internal consistency. Item 5 (‘Involving 
the EMR users’) had low communality (0.28) and did not load on either 
factor. The factor loadings after rotation and descriptive statistics of each 
item are shown in Table 5.11. 
Table 5.11: Factor loading from the exploratory factor analysis and descriptive statistics for enablers 
Item 
Number 
 
Enablers 
Factor loading     
 1 2 Mean SD 
 Top-down organisation 
Preparedness 
    
1 Assessing the hospital's (human, 
technical and financial) resources and 
ability prior adopting the system is 
essential for successfully 
implementing EMR system 
 0.795 1.76 0.71 
2 Assessing the hospital's needs and 
readiness prior adopting the system 
is essential for successfully 
implementing EMR systems 
 0.794 1.74 0.67 
3 Having a budget for adopting such a 
system is essential for successfully 
implementing EMR systems 
 0.782 1.74 0.66 
4 Having strong leadership and 
management is essential for 
successfully implementing EMR 
systems 
  0.765 1.84 0.79 
5 Involving the EMR users is essential 
for successfully implementing EMR 
system 
  1.78 0.79 
 Top-down technical and training 
support 
    
6 Having an emergency or back up 
(redundancy) plan for the system is 
essential for successfully 
implementing EMR system 
0.751  1.7 0.63 
7 Choosing the right vendor that meets 
the hospital's needs and goals is 
essential for successfully 
implementing EMR system 
0.745  1.74 0.66 
8 Testing the functionality of the 
system before it becomes fully 
operational is essential for 
successfully implementing EMR 
system 
0.688  1.67 0.69 
9 Providing effective training sessions 
for all potential users is essential for 
successfully implementing EMR 
system 
0.665  1.6 0.66 
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Item 
Number 
 
Enablers 
Factor loading     
 1 2 Mean SD 
10 Having ongoing technical support 
from the chosen vendor is essential 
for successfully implementing EMR 
system 
0.620  1.65 0.62 
11 Being aware of the possible barriers 
to adopting the system is essential 
for successfully implementing EMR 
system 
0.618  1.77 0.65 
12 Having a clear vision and outcomes 
for adopting an EMR system is 
essential for successfully 
implementing EMR system 
0.602  1.79 0.74 
13 Having a realistic timeline for 
adopting the system is one of the 
factors of successful EMR 
implementation framework 
0.548 .523 1.76 0.66 
14 It would be beneficial to provide the 
staff with a guide or a manual book 
for using the EMR system 
0.538  1.72 0.67 
15 Having effective communication 
channels between technical support 
staff and EMR users is essential for 
successfully implementing EMR 
system 
0.517  1.58 0.66 
16 Educating the staff about the 
potential benefits and advantages of 
adopting EMR system is essential for 
successfully implementing EMR 
systems 
0.504  1.58 0.65 
 
5.10  EMR Barriers Based on Hospital Size  
One-way ANOVA was used to assess for a significant difference in social 
barriers among hospitals of different size. Levene’s test indicated that the 
assumption of homogeneity of variances was not violated; results from the 
ANOVA indicated a significant difference in social barriers among hospital of 
difference size, F (3, 235) = 3.10, p = .047.  
 
Post hoc analysis with LSD was performed to follow up the results from the 
ANOVA. Results indicate that medium hospitals (M = 2.56, SD = 0.80) on 
average had a higher score for social barriers than small (M = 2.22, SD = 
0.75) and large hospitals (M = 2.31, SD = 0.85). There was no significant 
difference in other pairwise comparisons. One-way ANOVA was used to 
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To what extent do socio-demographic aspects impact on EMR 
implementation in Saudi public hospitals, and how does this vary 
across groups? 
assess for a significant difference in ‘Top-down technical barriers’ among 
hospitals of different size. Levene’s test indicated that the assumption of 
homogeneity of variances was not violated, and results from the ANOVA 
indicated a significant difference in technical barriers among hospitals of 
different size, F (2, 217) = 9.81, p < .001. Post hoc analysis with LSD was 
performed to follow up the results from the ANOVA. Results indicate that 
small hospitals (M = 1.98, SD = 0.84) had significantly lower scores in ‘Top-
down technical barriers’ than medium (M = 2.60, SD = 0.75) and large 
hospitals (M = 2.53, SD = 0.73). There was no significant difference in other 
pairwise comparisons. 
 
5.11 Discussion 
Having presented the results of the quantitative survey, Chapters 5 now 
turns to discuss the results of Study 1. Chapter 5 also discusses the 
implications of the findings for Study 2 (Chapter 6), the qualitative 
component of the study, as well as for the development of an 
implementation framework. Study 1 specifically addressed research questions 
1–3. Each of these research questions will be considered in turn.  
 
5.12 Research Question 1 
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5.12.1 Socio-demographic aspects related to the use and 
acceptance of EMR system  
Study 1 found a significant positive correlation between English language 
proficiency level and computer literacy and self-reported EMR literacy levels 
(rs = 0.44, p < .001 and rs = .31, p < .001 respectively). Additionally, the 
study results show a significant correlation between education level and 
computer and EMR literacy levels (rs = .29, p < .001 and rs = .18, p < .001 
respectively). The use of and preference for EMR systems therefore appears 
to be related to socio-demographic determinants such as educational level, 
English language proficiency and computer literacy. It is noted that the 
findings of the current doctoral research regarding the relationship between 
socio-demographic determinants such as the ones discussed above and EMR 
implementation in Saudi public hospitals differ from the small body of other 
findings in the Saudi literature. Alanazy’s (2006) research, for example, 
indicated that age and education level were not correlated with the 
implementation of EMR systems in Saudi hospitals. Although the size of 
Alanazy’s (2006) research sample (n=391) in public and private hospitals is 
not dissimilar from the sample size of the current research (n=333), sample 
characteristics do differ between the two studies. For example, Table 5.12 
shows that most of the participants (82.1%) in Alanazy’s (2006) study had 
an education level of a Bachelor’s or Master’s degree or above. However, 
only slightly more than half (53.7%) of the participants in the current study 
had a similar education level. This difference may help explain why findings 
in the current research differ from Alanazy’s (2006). The current research 
suggests that socio-demographic determinants, especially education levels of 
staff who have either obtained high school or diploma-level education, need 
to be considered when seeking to implement an EMR system in Saudi 
Arabian hospitals. 
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Table 5.12: Comparing participants’ education levels between Alanzy’s (2006) research and the current research 
Education level Alanazy’s (2006) 
(n=391) 
Current study 
(n=333) 
High school 
Diploma 
12 (3.1%) 
58 (14.8) 
27 (8.1%) 
127 (38.1%) 
Total 70 (17.1%) 154 (46.2%) 
Bachelor 
Master and above 
229 (58.6%) 
92 (23.5%) 
126 (37.8%) 
53 (15.9%) 
Total 321 (82.1%) 179 (53.7%) 
 
Other socio-demographic factors may also contribute to EMR implementation 
barriers. The current study found that participants whose first language was 
not Arabic were significantly more likely to prefer using an electronic health 
record compared to those whose first language was Arabic (2) = 10.93, p < 
.001. In the current study, Arabic language was nominated as the first 
language of over three-quarters (80%) of all participants. Most of the EMR 
systems available on the market internationally use English (Kimura, Croll, Li, 
Wong, Gogia, Faud, Kwak, Chu, Marcelo, Chow, Paoin & Li, 2011); however, 
Arabic is the primary official language of Saudi Arabia. Since English 
language proficiency level is significantly associated with computer literacy 
level and preferred type of health record system (electric health record 
rather than paper health record), it appears important that healthcare 
personnel are literate in the English language in order to maximise effective 
use of an EMR system (NORC, 2010). Those seeking to implement EMRs may 
therefore need to take into account the educational levels of staff and also 
their language proficiencies and preferences.   
 
Overall, significant correlations became apparent in the current study in 
relation to English language proficiency level as well as education level and 
computer literacy and EMR literacy levels. That is to say, as English language 
proficiency level and education level increased, so did the computer literacy 
and EMR literacy levels of the participants. Although correlational results 
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highlight relationships and not causality, they do nonetheless provide 
information that could be used to inform strategies that might assist in the 
uptake of EMRs at the field level. For example, strategies aimed at improving 
the overall English language proficiency and computer literacy levels among 
staff may assist EMR literacy levels to improve. Helpful strategies could 
include sufficient training in using both computers generally and the 
implemented system more specifically (Bredfeldt, Awad, Joseph & Snyder, 
2013; McGinn, Grenier, Duplantie, Shaw, Sicotte, Mathieu, Leduc, Legare & 
Gagnon, 2011).  
 
Hospitals might also use their staff recruitment policies strategically for this 
purpose, such as aiming to employ staff with requisite literacy and skills 
(Bredfeldt et al., 2013). Because staff would be more able to use EMR 
systems, acceptance levels might also increase over time (Bredfeldt et al., 
2013; McGinn et al., 2011; NORC, 2010). By providing training, or by 
recruiting staff with an established benchmark of knowledge and skills, one 
of the main barriers to EMR implementation in Saudi public hospitals could 
be more easily overcome. The results highlight the importance of employing 
and supporting well-trained staff who have the required level of computer 
literacy as well as English language literacy levels necessary for EMR 
adoption. 
 
Once again, correlations found in this study suggest that increasing computer 
literacy level among staff could increase acceptance levels and preferences 
for using EMR systems. Thus, providing computer training sessions for 
potential users and/or users who encounter difficulties using the system 
appears necessary (Huang, Garrett, Taaffe & Gramopadhye, 2012). An 
alternative strategy would be to recruit new staff who already possess 
appropriate educational and computer competencies. 
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Paradoxically, despite the large number of participants who indicated a 
preference for using electronic records, it is worth noting that no participants 
opted to complete their survey electronically. Although SurveyMonkey 
maintains participant anonymity, staff may have had concerns about 
confidentiality issues. Alternatively, they may have felt more comfortable 
using a pen-and-paper format over electronic format.  
 
Overall, the findings of the current study are in keeping with previous 
research. Previous research has also found that computer literacy is a major 
factor for increasing user acceptance of EMRs (McNeil, Elfrink, Beyea, Pierce 
& Bickford, 2006; Razzaque & Jalal-Karim, 2010). Moreover, poor language 
literacy has been reported as a significant barrier to EMR implementation in 
developing countries (Omary et al., 2010).  Studies have also shown that low 
computer literacy levels among staff represents one of the major themes of 
dissatisfaction in organisations implementing Information Technology (IT) 
systems (Huryk, 2010). Additionally, a positive correlation has been found in 
previous research between users’ positive attitude towards the system and 
computer literacy (Huryk, 2010). These findings highlight the importance of 
considering computer literacy issues prior to implementing EMR systems. 
 
Having discussed how socio-demographic aspects impact on EMR 
implementation, the following section summarises how the findings of Study 
1 answer Research Question 1: To what extent do socio-demographic 
aspects impact on EMR implementation in Saudi public hospitals, and how do 
these vary across groups? 
 
5.12.2 Answering research question 1 
The previous section discussed a number of socio-demographic factors 
impacting on EMR use and acceptance, including computer, language, and 
EMR literacy levels, as well as other factors such as education. These factors 
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were highlighted and discussed in order to identify the extent to which they 
might be related to the use and acceptance of EMR systems in Saudi public 
hospitals. The findings of Study 1 answer Research Question 1 by showing 
that better English language literacy levels among participants correlates 
with better computer literacy levels; that is to say, there was a positive 
relationship between English language proficiency level as well as education 
level and computer literacy and EMR literacy levels. In addition, findings of 
the current research show that, as computer literacy level among staff 
increased, so too did their acceptance levels and preference for using EMR 
systems. Thus, the use of, and preference for, EMR systems appears to be 
related to socio-demographic determinants such as educational level, English 
language proficiency, and computer literacy levels.  
 
These findings have encouraging implications for hospitals wanting to 
increase user acceptance levels for using EMR systems in Saudi Arabian 
hospitals. The vast majority of participants in this study preferred the use of 
electronic-based health records over paper-based health records. However, 
the questionnaire findings also suggest that participants who prefer to use 
electronic-based health records have significantly higher education and 
computer literacy levels. The current research therefore suggests that it is 
important to consider English language and computer literacy levels, as well 
as other socio-demographic factors such as education level, when seeking to 
implement EMRs. Customised training sessions are one strategy that could 
be employed in order to have well-trained and ready end-users to adopt and 
use EMR systems in Saudi hospitals. 
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5.13 Research Question 2 
The second research question related to identifying the enablers of, and 
barriers to, EMR implementation from the perspective of field staff. Question 
2 specifically asked: 
 
The researcher conducted a systematic review that focused on the progress 
of, and challenges to, EMR implementation in Saudi Arabian hospitals in 
order to reveal if an instrument was already available within the Saudi 
context measuring EMR barriers and enablers in Saudi hospitals. The 
systematic review covered studies published between 2006 and 2013 
(Hasanain et al., 2014; see Appendix 1). No questionnaire was found 
measuring both EMR barriers and enablers in Saudi hospitals; therefore, a 
novel survey instrument was developed. An exploratory factor analysis was 
then conducted to explore the factor structure of EMR barriers and enablers 
measured in the developed questionnaire of Study 1. 
 
5.13.1 EMR barriers 
Nine potential barriers were identified for participants in the survey. Five out 
of the nine barriers received percentages higher than a 50% level of 
agreement from respondents. Results of Study 1 show that the majority 
(72.5%) of participants believed that lack of experience with use of 
computers among health personnel was the main barrier to EMR 
implementation. Results also show that around half (52.9%) of the 
participants believed that resistance was another of the significant barriers to 
EMR implementation in Saudi public hospitals. Issues occurring at the field 
level, such as lack of experience with computers and potential resistance 
What are the barriers to, and enablers, of EMR implementation? 
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from staff who are required to interact with EMR systems, therefore 
represent important factors to take into consideration for any EMR 
implementation framework in Saudi Arabia. 
 
After an exploratory factor analysis had been conducted, a number of factors 
emerged from the analysis that highlighted EMR barriers and enablers. In 
relation to EMR barriers, two main factors emerged: ‘top-down technical-
operational’ and ‘bottom-up social’ barriers. Barriers to EMR implementation 
were believed to be influenced by a number of technical barriers, such as 
security concerns in accessing and using EMR systems, complexity of the 
system, and not adopting standardised EMR systems. These technical 
barriers have also been identified in the broader literature as being issues 
that can hinder EMR implementation in Saudi hospitals (Alanazy, 2006; 
Aldosari, 2014; Alkraiji et al., 2013; Altuwaijri, 2008; Hasanain & Cooper, 
2014; Hasanain et al., 2014). 
  
In relation to bottom-up social barriers, participants reported barriers 
including resistance to the use of new technologies like EMR systems, lack of 
experience using computers among health personnel, and lack of awareness 
about the potential benefits and usefulness of using such a system. These 
social barriers have also been reported in the literature as barriers to EMR 
implementation in Saudi hospitals (Alanazy, 2006; Aldosari, 2014; Alkraiji et 
al., 2013; Altuwaijri, 2008; Hasanain & Cooper, 2014; Hasanain et al., 2014). 
The findings of the exploratory factor analysis explored the factor structure 
of EMR barriers and enablers in the questionnaire instrument of Study 1. The 
two factors that emerged—social and technical barriers—align with the 
broader literature.  
 
In relation to the conceptual framework used in the current research, namely 
the Technology Organisation Environment (TOE) framework, the identified 
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‘technological barriers’ factor corresponds to the technological context of the 
TOE framework, because this context considers technological aspects and 
issues, such as ease of use and quality of the technologies in use (Oliveira & 
Martins, 2010; Tornatzky & Fleischer, 1990; Zhu et al., 2002). In addition, 
the other factor that emerged from the analysis, ‘social barriers’, corresponds 
to the environmental context of the TOE framework, because the 
environmental context considers socio-cultural issues (Oliveira & Martins, 
2010; Tornatzky & Fleischer, 1990; Zhu et al., 2002).  
 
A number of possible reasons can help explain why participants in Study 1 
believed that these nine barriers remained problematic after having been first 
identified in 2006 by Alanazy. Previous research has shown that lack of 
coordination between hospitals and the MOH can lead to the recurrence of 
certain barriers, such as lack of adopting standardised or uniform systems 
(Altuwaijri, 2008). Several studies contend that overcoming EMR barriers and 
implementing a system might take several years or longer to achieve 
(Cresswell & Sheikh, 2013; Fernald, Deaner, O'Neill, Jortberg, degruy & 
Dickinson, 2011; Nolen, 2011; Noraziani et al., 2013). Therefore, allowing 
sufficient time for change management to occur appears necessary.  
 
As previously mentioned, it is only within the last seven years that EMR 
barriers have been identified in Saudi hospitals. Lack of experience with use 
of computers, as well as resistance to using new technologies, are barriers 
that could also be associated with the notion of time as a factor impacting 
implementation; that is to say, it is possible that some Saudi hospitals have 
been experiencing a number of barriers to EMR implementation because EMR 
implementation is markedly low and slow in these hospitals (Alanazy, 2006; 
Aldosari, 2014; Alkraiji et al., 2013; Altuwaijri, 2008; Hasanain & Cooper, 
2014; Hasanain et al., 2014). Other scholarship in this area has concluded 
that, in developing countries, EMR barriers or challenges are more difficult to 
overcome. They may need a longer period of time, as well as sufficient 
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financial resources, to be adequately countered (Williams & Boren, 2008). 
However, the literature also shows that the Saudi Ministry of Health (MOH) 
has recently allocated a budget of USD$1 billion for EMR and e-health 
implementation projects (Altuwaijri, 2008; Hasanain et al., 2014), indicating, 
then, that socio-cultural barriers may be dominant in Saudi Arabia rather 
than financial barriers.  
 
Two factors emerged from the findings of Study 1 in relation to EMR barriers, 
labelled ‘top-down technical and training support barriers’ and ‘bottom-up 
social barriers’. These findings answer Research Question 2 in that particular 
EMR implementation barriers and enablers could both be identified. Based on 
the findings of the current research, a lack of experience with using 
computers among health personnel was found to be the main barrier to EMR 
implementation in Saudi hospitals. Knowing and recognising the main 
barriers to using an EMR can assist in the implementation of EMR systems in 
Saudi hospitals, because such knowledge can enable strategies to be 
developed specifically tailored to address identified barriers. Those seeking to 
implement an EMR system in Saudi public hospitals would therefore benefit 
from knowledge of major barriers to successful implementation. Findings 
from Study 1 relating to EMR barriers are discussed in more detail following 
the discussion of EMR enablers. 
 
5.13.2 EMR enablers 
One of the research questions of the current doctoral research aimed to 
discover whether enablers of EMR implementation in Saudi public hospitals 
could be identified. Two main enablers were identified in Study 1: 
organisational preparedness and technical and training support (see Table 
5.10 on page 111 and Table 5.11 on page 113). Most of the participants 
(93.4%) in Study 1 were supportive of providing effective training sessions 
for all potential users; this item ranked number one in terms of participant 
agreement. The EMR enabler that received the second-highest ranking from 
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staff (93.3%) was educating staff about the potential benefits and 
advantages of adopting an EMR system. All other enablers, such as involving 
EMR users in the implementation of the system, providing ongoing technical 
support, and having strong leadership to manage the implementation, also 
received a response rate greater than (84.7%), thus indicating a high level of 
agreement that these factors are important for assisting implementation. 
 
In the exploratory factor analysis, two factors emerged as enablers and were 
labelled as ‘top-down organisation preparedness’ and ‘top-down-technical 
and training support’. Participant-reported enablers of organisational 
preparedness included aspects such as assessing the hospital’s human, 
technical, and financial resources; assessing the hospital's needs and 
readiness prior to adopting the system; and having strong leadership to 
manage and lead the implementation. The second factor, ‘top-down-
technical and training support’, included issues such as having an emergency 
or back-up (redundancy) plan for the system; choosing the right vendor to 
meet the hospital's needs; and providing effective training sessions for all 
potential users. These EMR enablers have been found to be factors that can 
facilitate implementation and potentially lead to success based on 
international experiences (Allison, 2009; Boonstra et al., 2014; Boyter, 2006; 
Bredfeldt et al., 2013; Burney, Mahmood & Abbas, 2010; Crema & Verbano, 
2013; Ford et al., 2010). 
 
In relation to the conceptual framework of the current research, the TOE 
framework, the ‘top-down organisational preparedness’ enabler factor aligns 
with the organisational context of the TOE framework, because the TOE 
framework considers organisational readiness issues (Oliveira & Martins, 
2010; Tornatzky & Fleischer, 1990; Zhu et al., 2002). The ‘top-down-
technical and training support’ enabler also aligns with the technological 
context of the TOE framework, because the technological context considers 
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technological aspects and issues, such as technical skills and resources 
(Oliveira & Martins, 2010; Tornatzky & Fleischer, 1990; Zhu et al., 2002). 
 
In summary, the findings of Study 1 reveal that EMR enablers can fall under 
either ‘top-down organisational preparedness’ and/or ‘top-down-technical 
and training support’ factors. In fact, all enablers have a strong top-down 
focus. This could indicate that participants may underestimate their role at 
the field level as facilitators of EMR implementation; that is to say, they may 
underestimate their influence to positively impact the implementation 
process. As such, more focus or consideration should be given to end-users, 
in order to assist them to recognise the importance of their role in the 
implementation process. 
 
The following section addresses how the findings of Study 1 answer 
Research Question 2: What are the barriers to, and enablers of, EMR 
implementation? 
 
5.13.3 Answering research question 2 
The previous section highlighted and discussed EMR barriers and enablers in 
Saudi hospitals. The findings of Study 1 show that in the eyes of participants 
who represent the end-users of the system, nine EMR barriers persist in 
Saudi public hospitals. Two factors help account for these barriers: ‘top-down 
technical and social’ and ‘bottom-up social’ barriers. A number of possible 
reasons may help explain why these perceived barriers are still prevalent. 
Several studies have already indicated that EMR implementation success or 
failure depends heavily on several key aspects, and that end-users can be 
paramount to implementation success. Without the acceptance of end-users, 
there is a high probability that EMR implementation will be unsuccessful 
(Hochron & Goldberg, 2014). Many of the barriers to EMR implementation in 
Saudi hospitals are associated with and/or related to EMR end-users. Thus, it 
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is essential to focus on end-users throughout all steps of the implementation 
process. Furthermore, the nine identified barriers need to be considered in 
any EMR implementation framework developed for Saudi hospitals. 
 
In relation to the enablers, 16 enablers were identified from the literature 
review in Chapters 2 and 3 and were included in the questionnaire. Based on 
the exploratory factor analysis, these EMR enablers were described by two 
main factors: ‘top-down organisational preparedness’ and ‘top-down-
technical and training support’. These enablers have been found to be 
factors that can facilitate EMR implementation and potentially lead to success 
based on international experiences (Boonstra et al., 2014; Boyter, 2006; 
Bredfeldt et al., 2013; Burney et al., 2010; Crema & Verbano, 2013; Ford et 
al., 2010). Thus, these enablers are considered relevant to the development 
of the implementation framework of the current research.  
 
In addition, while respondents recognised the importance of bottom-up 
influences in implementing policies, all barriers and enablers identified 
tended to have a strong top-down influence. Only one item loaded in terms 
of bottom-up influences, ‘bottom-up social barriers’, while the remaining 
items demonstrated a top-down influence. Field staff therefore need to be 
more aware of the importance of their roles at the field level in terms of 
influencing the success of EMR implementation. Consequently, mechanisms 
should be put in place to facilitate the role of field staff or end-users in taking 
some ownership of the EMR implementation process. End-user (bottom-up) 
issues are one of the main aspects that the literature has reported as a key 
success factor of EMR implementation (Ajami & Arab-Chadgani, 2013; 
Lorenzi et al., 2009; Rohm, Skidmore, Bharadwaj, Hammoud, Gray & Lioyd, 
2013; Schmucker, 2009; Takian, 2012; Turna & Palvia, 2014). 
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In conclusion, it is clear that both top-down and bottom-up considerations 
should be taken into account to facilitate successful EMR implementation 
(Boonstra et al., 2014; Boyter, 2006; Bredfeldt et al., 2013; Burney et al., 
2010; Crema & Verbano, 2013; Ford et al., 2010). Using an either/or 
approach neglects the important contribution of both top-down and bottom-
up strategies working in concert. As such, the nine barriers and 16 enablers 
identified in this research, which exert top-down and/or bottom-up 
influences, appear important for developing an EMR implementation 
framework for Saudi Arabia. 
 
5.14 Research Question 3 
Question 3 addressed whether the size of a hospital is associated with the 
ease or difficulty of implementing EMRs. It specifically asked: 
 
The following section discusses how end-users’ preferences for using either a 
paper-based or electronic-based health record system differed based on 
hospital size. The section then moves to discuss how EMR barriers differ 
based on hospital size. 
 
5.14.1 Preferred heath record system and hospital size 
The current study found no relationship between healthcare personnel 
preference for type of health record system and hospital size. This finding 
was surprising given that a number of studies have shown that ‘firm size’ 
usually has a positive impact on organisations when implementing new 
Do the preferred health record system and EMR barriers in Saudi 
public hospitals differ in large, medium and small hospitals? 
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technologies (Aldosari, 2014; Khuspe, 2004; Mitchell & Yaylacicegi, 2013; 
Mitchell & Yaylacicegi, 2012).  
 
Findings from the current study suggest that hospital size does not, in fact, 
impact on end-users’ preferences for using either electronic- or paper-based 
health record systems. The results therefore suggest that hospital size may 
not be an issue that hospitals need to be particularly concerned about when 
seeking to increase the acceptance and willingness levels of end-users, at 
least in public hospitals in Saudi Arabia. Instead, the results suggest that it 
might be important to focus on other factors that have been shown to have 
an effect on end-users’ preferences and acceptance of an EMR system. Given 
the relatively small number of hospitals in this study further research is 
needed to more conclusively assess any relationship between hospital size 
and end-user preferences. 
  
5.14.2 EMR barrier prevalence based on hospital size  
Another aim of Study 1 was to identify whether barriers to EMR 
implementation in large hospitals were the same as in medium and small 
hospitals. Based on findings from Study 1, technical barriers had significantly 
lower scores in small-sized hospitals than in medium- and large-sized 
hospitals; that is to say, small public hospitals in Saudi Arabia seem to face 
fewer technological issues and barriers than medium- and large-sized 
hospitals. This variance could be due to the fact that small hospitals often do 
not employ any type of electronic recording system (Thakkar & Davis, 2006). 
Technical barriers are therefore less likely to emerge. Thakkar and Davis 
(2006) explain: 
…smaller hospitals have to build the infrastructure to implement an 
EHR system from the ground up whereas some larger hospitals 
have more electronic systems already in place and may not need 
as much as hardware. (p. 7) 
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A study in 2005 found that small-sized hospitals were more likely to 
encounter cost and financial issues as a barrier compared to medium- and/or 
large-sized hospitals (AHA, 2005). Other studies suggest that small-sized 
hospitals have very limited technological resources, to the extent that some 
may not have or use any sort of electronic health records (AHA, 2005; Jha et 
al., 2010; Lee & McCullough, 2013). As a result, the findings of the current 
study suggest that medium and large public hospitals in Saudi Arabia need to 
pay more attention to technical issues and barriers.  
 
The findings of Study 1 also demonstrate that social barriers in medium-sized 
hospitals, such as staff resistance, lack of experience with using the system, 
and lack of awareness about the importance and usefulness of EMR systems, 
had significantly higher scores than in small- and large-sized hospitals. In 
other words, social barriers are more likely to be experienced in medium-
sized hospitals than in their small- or large-sized counterparts. Thakkar and 
Davis (2006) argue that large-sized hospitals use more IT than other small-
sized hospitals because larger hospitals might have some kind of electronic 
recording system already in place. Further research is needed to examine 
hospital size and these barriers. 
 
The literature also suggests that small-sized hospitals can have very limited 
technological resources, with some not using any sort of electronic health 
records (AHA, 2005; Jha et al., 2010; Lee & McCullough, 2013); therefore, 
fewer human/technology issues may arise (Jha et al., 2010; Lee & 
McCullough, 2013; Thakkar & Davis, 2006). This observation might justify 
why findings of the current research show that social barriers such as 
resistance, are less significant in small hospitals than in medium-sized 
hospitals. 
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The previous section discussed how hospital size may influence end-users’ 
preferences for the use of either paper-based or electronic-based health 
record systems, as well as EMR barriers. Having discussed these two aspects, 
the following section summarises how findings of Study 1 answer Research 
Question 3.  
 
5.14.3 Answering research question 3 
Research Question 3 queried the influence of hospital size on preferred 
health record system, as well as EMR barriers, and yielded mixed results. It 
was found that hospital size had no effect on end-users’ preferences for 
using either paper-based or electronic-based health record systems. In 
addition, findings of Study 1 show that EMR barriers differ based on hospital 
size, confirming conclusions from the broader literature (AHA, 2005; Jha et 
al., 2010; Lee & McCullough, 2013; Thakkar & Davis, 2006). This variance is 
likely due to the different resources available in each hospital, as a number 
of studies have also indicated (AHA, 2005; Chae et al., 2011; Dobrzykowski, 
2011; Furukawa, Raghu, Spaulding & Vinze, 2008; Jha et al., 2010; Lee & 
McCullough, 2013; Mitchell & Yaylacicegi, 2012; Thakkar & Davis, 2006). 
Stacy et al. (2014), for example, state: 
Further, dissecting the data by hospital characteristics (size, 
teaching status, and ownership) provides insight into the 
disparity that currently exists between hospitals and gives an 
improved view of the direction future policies and incentives 
should take.  (p. 48)  
 
To conclude, hospital size can impact on the implementation of new 
technology because large organisations potentially possess more resources 
and technologies to assist with the implementation and use of EMR systems 
as compared to medium and small healthcare organisations (Mitchell & 
Yaylacicegi, 2013). Access to additional resources can also impact favourably 
on implementation (Mitchell & Yaylacicegi, 2013). However, some studies 
have shown that hospital size has no consistent effect on the prevalence and 
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implementation of Health Information Systems (Ferrier & Valdmanis, 1996; 
Jha et al., 2010; Mitchell & Yaylacicegi, 2013; Mitchell & Yaylacicegi, 2012; 
Rofhˆk-Bjˆrni, 2006). Prior research has also indicated that hospital 
characteristics may differ among hospitals of different sizes, such as location, 
services provided, and the number of available clinical IT systems (Ferrier & 
Valdmanis, 1996; Jha et al., 2010; Mitchell & Yaylacicegi, 2012). Mitchell and 
Yaylacicegi (2013) suggest that studies should not look at hospital size alone 
for the analysis but instead should look at other hospital characteristics 
separately by size (p.4). This represents an area that needs further research 
to re-examine in more detail any relationship between hospital size and EMR 
implementation success or failure. 
 
5.15 Limitations 
Study 1 had a number of limitations. Firstly, the study examined seven public 
hospitals in three different cities (Jeddah, Makkah, and Taif) within the 
Makkah province of Saudi Arabia. The Makkah region has the largest 
percentage (25.5) of the country’s population compared to all other regions 
of Saudi Arabia. Thus, the findings might not be representative of public 
hospitals in other areas of Saudi Arabia. Consequently, any attempt to 
generalise from the findings would need to be undertaken with caution. The 
response rate of Study 1 was (69%), with a total of (n=333) usable 
questionnaires. While this response rate is considered adequate, if not good, 
for survey-type research (Johnson & Wislar, 2012), the anonymous nature of 
the survey distribution meant that it was not possible to follow up with non-
responders to encourage them to complete the survey. Therefore, the 
sample may not accurately represent the views of all relevant health 
practitioner and administrative staff within the participating hospitals.  
 
Secondly, the findings of this study were based on participant self-reporting 
and could be open to some response bias. For example, respondents may 
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have overestimated or underestimated their computer skills and the study 
was not able to objectively verify participant information. Additionally, only 
nine barriers were offered to participants. While these were based on 
relevant literature, it is possible that other barriers to EMR implementation 
were not present in the literature and were not then presented to 
participants.   
 
The current study attempted to use an existing classification system in 
relation to hospital size, but none of these aligned with the current study and 
would have left a particular category under-represented in terms of data 
analysis. A poor spread of hospitals across the three groupings (small, 
medium, and large) would have hampered statistical comparisons. It is 
therefore possible that using alternative cut-off points for size may have 
yielded different results. It is also worth mentioning that since no consistent 
definition of hospital size exists in the literature, hospital size in the current 
study was classified based on a number of studies in both the Australian 
(AIHW, 2009) and the Saudi literature (Alsultan, Khurshid, Mayet & Al-Jedai, 
2012). Thus, future research in the Saudi context might use a different 
classification for hospital size from the classification or cut-off points used in 
the current research. 
 
The current study ultimately included only seven participating hospitals in 
one province. Therefore, further research is needed with staff from a larger 
number of hospitals of varying sizes in order to investigate any possible 
association between hospital size and preferred health record system. Thus, 
the limited number of the participated hospitals (n=7) is one of the 
limitations of this study. 
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5.16 Conclusion 
Chapter 5 discussed and presented the methods, results, discussion, and 
limitations of Study 1 of this research. Study 1 involved conducting a 
quantitative questionnaire in seven public hospitals in Saudi Arabia. 
 
The findings of the current study suggest that as computer literacy levels 
increase, so too do staff preferences for using EMR systems. While staff 
attitudes are favourable towards using EMR systems, staff may lack the 
English language and computer literacy skills that are necessary for using 
EMRs. User acceptance is a key factor for success in EMR implementation 
(Hochron & Goldberg, 2014). In Saudi Arabia, a lack of experience with using 
EMR systems persists among a range of professional and administrative 
healthcare staff. 
 
Based on these findings, it is recommended that hospitals assess the English 
language proficiency and computer literacy levels of staff prior to 
implementing an EMR system. This would assist in identifying the sorts of 
training and educational programs that may be required, in order to have a 
more literate staff pool who could then maximise their use of the system. 
Recruitment strategies could also use the results of the current study to 
ensure that new staff members are recruited with the appropriate enabling 
skills and knowledge.  
 
In the current study staff recognised the importance of some bottom-up 
influences in assisting or hindering EMR implementation such as lack of 
experience with using such systems, the potential for staff resistance, and a 
lack of awareness about the potential benefits and usefulness of using such a 
system. Surprising however, was the importance that field staff placed on 
top-down factors in facilitating policy implementation. As such, end-users 
may need to be informed about the usefulness of EMRs to staff and patients 
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and the important role that end-users play in facilitating implementation. 
Strategies could be designed by hospitals to facilitate end-user ownership of 
the goal of EMR implementation. 
 
Findings of Study 1 also show that technical and social barriers to EMR 
implementation vary among small-, medium-, and large-sized hospitals. 
Outcomes of Study 1 suggest that further consideration of hospital size is 
needed when seeking to solve technical or social barriers in Saudi public 
hospitals. Issues such as English language and computer literacy levels as 
well as hospital size were found to have impact on EMR implementation. 
Thus, such barriers to EMR implementation seem important to consider when 
seeking to implement an EMR system in Saudi public hospitals. Findings from 
Study 1 also informed the development of the EMR implementation 
framework of this doctoral research.  
 
Having examined the perspectives of field staff who work at the field or 
micro level of policy implementation, the thesis now turns to detail the 
methods and results of the qualitative interviews (Study 2). The qualitative 
interviews were undertaken with key policy stakeholders, which is with those 
who work at the top or macro level of organisations or who have the ability 
to influence policy and program directions at this level. 
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Chapter 6: Study 2: Qualitative 
Interviews  
6.1 Introduction 
Chapter 6 provides the methods, results, and discussion for the qualitative 
component of this doctoral research. Figure 6.1 below provides a visual 
depiction of how the qualitative study fits into the overall doctoral thesis. 
 
 
Figure 6.1: Summary of the research design 
 
As previously mentioned this doctoral research used a mixed-method 
approach for collecting and analysing the data. This section covers the 
qualitative part of this mixed-methods approach as it asks questions of 
experts about their experiences with EMR implementation. In this chapter, 
the top-down perspective on EMR implementation is presented and the 
chapter addresses the following research question: 
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6.1.1 Research question 4 
 
The fourth research question relates to the success and failure factors of 
EMR implementation in Saudi Arabia from the perspective of the key 
stakeholders. 
 
6.2 Methods 
6.2.1 Aim and background 
Study 2 aimed to develop an understanding of previous and current EMR 
implementation experiences of senior stakeholders in public hospitals in 
Saudi Arabia. Senior stakeholders are the people who work with policy at the 
top echelons of organisations and can influence or make decisions about 
whether or not a policy/program is implemented, how and when it is 
implemented, and how resources are allocated and governance arranged. 
The study sought to gather top-down information and knowledge from key 
informants in the field of EMR implementation in Saudi Arabia in order to 
identify potential barriers, solutions, and/or issues that may need to be 
considered for EMR implementation in Saudi hospitals. Hernandze-Avila et al. 
(2013) argue that ‘the evidence from Colima highlights the importance of 
including stakeholders in the planning phase in order to address their specific 
information needs’ (p. 243). In summary, interviews were conducted with 
senior administration and key stakeholders in Saudi Arabia (n=9). All 
interviews occurred face to face. Details about the interviewees who 
What are the key features that need to be considered/incorporated into a 
comprehensive implementation framework for EMR system in Saudi 
public hospitals? 
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participated in this study and the procedure are presented in the following 
section. 
 
6.2.2 Sampling procedure 
When the survey questionnaires were distributed in seven hospitals in 2011, 
the researcher met with senior hospital management to commence 
identifying potential key stakeholders who could be interviewed a year later 
in 2012. The 12-month delay allowed for data from the questionnaires to be 
analysed, which then informed the face-to-face interviews conducted in 
Saudi Arabia. The researcher asked the hospital mangers to recommend key 
individuals with skills and experience in implementing EMRs at the national, 
provincial, regional, or hospital level and whom they thought would be 
suitable to be interviewed for this project. Additionally, some key informants 
were identified from the literature and chosen based on the field of their 
expertise (EMR implementation) within Saudi hospitals, with a particular 
focus on public hospitals.  
 
Although the quantitative study focused exclusively on public hospitals, the 
stakeholder interviews included individuals from both private and public 
hospitals, with the majority being from public hospitals. The included private 
hospitals were chosen because these private hospitals are major service 
providers and were leaders in early development and uptake of EMR 
systems. Interviews with stakeholders from private hospitals were included 
because the literature indicated that Saudi private hospitals are more 
advanced in EMR implementation compared to Saudi public hospitals. In 
other words, because private hospitals were early adopters of the new 
technology, their perspectives could contribute relevant learning to the public 
sector and be incorporated into an EMR implementation framework, relating 
in particular to factors potentially hindering or assisting implementation 
regardless of the setting. 
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To make initial contact for the face-to-face interviews and organise the 
interviews and interview locations, the researcher contacted the nominated 
stakeholders through e-mail and/or LinkedIn. The researcher sent potential 
interviewees an e-mail script and an information sheet as approved by the 
QUT Human Research Ethics Committee. Stakeholders who agreed to be 
interviewed provided the researcher with a date and time for the meeting as 
well as a mobile number for ease of contact. The researcher initially 
contacted 15 potential interviewees, who came from settings such as private 
and public hospitals and universities or were senior staff from the Saudi 
Ministry of Health. These 15 potential interviewees were identified from the 
literature. The potential pool was fairly small as people with the required 
skills and knowledge are relatively rare.  
 
6.2.3 Participants 
Nine (n=9) stakeholders agreed to participate in Study 2. All were either 
managers, policy makers or academics and noted as experts in the field with 
experience in the implementation of EMR systems in Saudi hospitals. These 
interviews were conducted between December 2012 and January 2013. For 
the purpose of this chapter, interviewees are identified by number in order to 
provide anonymity. The interviewees’ occupational positions and their 
corresponding numbers are outlined in Table 6.1. 
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Table 6.1:  Interviewee occupational position and number 
Interview 
Date 
Numbering Interviewee’s position 
/ title 
Domain Duration 
20/12/12 Interviewee 1 
 
Patient Information 
Management/ Medical 
Records 
Private 01:03:28 
23/12/12 Interviewee 2 
 
A. Professor of health 
informatics & health 
information management 
Public 00:30:45 
23/12/12 Interviewee 3 
 
Chief Information Officer 
(CIO) 
Public/Private 
(Semi-
governmental) 
00:09:38 
23/12/12 Interviewee 4 
 
Acting Manager, 
Pharmacy Informatics & 
Automation 
Public/Private 
Semi-
governmental 
00:30:27 
24/12/12 Interviewee 5 Director Information 
Technology Department 
Public 00:44:47 
24/12/12 Interviewee 6 
 
Director of Information 
Technology 
Public 00:27:53 
24/12/12 Interviewee 7 
 
-Associate Professor of 
Health Informatics- 
senior industry consultant 
in e-Health and health 
informatics 
Public 00:26:32 
25/12/12 Interviewee 8 
 
Deputy Minister Personal 
Chancellor for Health 
Information Management 
and Clinical Coding 
Specialist 
Public 00:25:43 
08/01/13 Interviewee 9 Minister Of Health Public 00:20:29 
 
6.2.4 Instrument 
A qualitative semi-structured interview proforma based on key themes from 
the literature and the findings of Study 1 was developed to collect data 
according to the perspectives of senior policy stakeholder participants. A 
semi-structured interview format was chosen to ensure coverage of key 
issues and areas that needed to be addressed. The semi-structured interview 
format also provided flexibility for the experts to discuss additional issues 
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they regarded as important to an EMR implementation framework. The 
questions were open-ended so that interviewees could answer the questions 
in his/her own words and to take the questions to potentially new areas, 
based on their knowledge and experiences.  
 
6.2.5  Procedures 
After obtaining QUT ethical approval and MOH permission to conduct the 
interviews, a second field visit to Saudi Arabia took place. The scripts for 
contacting potential interviewees by phone and e-mail are provided in 
Appendices 8. Interviews were held face to face and the interview duration 
ranged from nine minutes to one hour. The interviews were audio-taped with 
the permission of the interviewees. 
 
Each interview started with a summary of the research project, the aim of 
the interview, and the consent process. Interview questions were sent to the 
interviewees prior to the interview so that interviewees had time to give 
consideration to the questions and their responses. At the end of each 
interview, the interviewees were asked if they had any further comments or 
thoughts to share with the researcher that might assist in achieving the aims 
of the research. This strategy provided a final opportunity for stakeholders to 
share insights and experiences that had not been discussed during the 
interview or adequately captured by the interview questions. The 
stakeholders were given the option of conducting the interviews in either 
Arabic or English, based on their preference. Table 6.2 sets out a summary 
of the research methods used for Study 2. 
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Table 6.2: Summary of Study 2 methods 
Stage Task 
1 Applied for ethical clearance through a Low Risk application submitted to the 
University Human Research Ethics Committee. 
2 Questions for the semi-structured interviews were developed in 2012. 
3 The researcher requested from hospital mangers to suggest several nominees 
to be interviewed. 
4 Key informants in the literature were chosen based on the field of their 
expertise. 
5 A second field visit to Saudi Arabia was conducted to perform the interviews. 
6 Interviews were held face to face. 
7 Nine interviews were conducted. 
8 Interviews were then transcribed verbatim using NVivo. 
 
6.2.6  Analysis plan 
A comparative analysis of interview scripts was conducted to identify 
common themes both inductively and deductively for the qualitative study. 
The study incorporated deductive elements in that it was influenced by the 
TOE theory of Tornatzky and Fleisher (1990), yet also sought to build new 
knowledge by undertaking a thematic analysis. Identified themes were 
overlaid with data from the quantitative interview questions to shed more 
light on the meaning of the qualitative data.  
 
Glesne (2011) argues that data analysis involves understanding and 
organising what has been observed and gained from the data and making 
sense of it, in order to link it to other stories. In the case of these interviews, 
data collected from the transcripts were stored using NVivo software and 
categorised according to themes and patterns. Weitzman and Miles (1995) 
have argued that using computer software for analysing qualitative 
interviews can assist in organising transcripts, and also facilitate coding and 
field-note taking, searching through the text, memorising and displaying 
data, and developing theory. Additionally, using a computer can assist with 
reliable and valid coding (Weitzman & Miles, 1995). Consequently, the 
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interviews were transcribed verbatim using the computer software NVivo 
version 10. 
 
Significant experiences and points expressed by the interviewees were coded 
by assigning conceptual labels, which are often referred to as ‘phenomena’ 
(Braun & Clarke, 2006). A number of quotes from the transcriptions are 
presented in the results section to further illustrate interviewee perspectives 
on specific aspects or issues of EMR implementation.  
 
6.2.7  Data analysis 
Qualitative research is commonly used in health services research because it 
can assist the researcher to identify and understand the phenomena under 
investigation and discover patterns and links that can be used to generate 
ideas for improvements (Bradley, Curry & Devers, 2007). Qualitative research 
can provide rich contextual information about the phenomena being studied: 
data analysis aims to identify and understand participants’ perspectives 
regarding a specific topic and can address ‘what’- and ‘how’-type research 
questions (Glesne, 2011). 
 
It has been argued that qualitative research does not comprise a uniform or 
singularly appropriate approach for data analysis (Bradley et al., 2007). 
However, some data analysis approaches are frequently used and have been 
found to be useful in qualitative health services research, for example, 
taxonomy, themes, and theory approaches (Bradley et al., 2007). The 
taxonomy approach is a formal system that is used to classify and compare 
complex phenomena, in order to identify common conceptual dimensions 
from the analysis (Bradley et al., 2007). The theory approach is about setting 
propositions to interpret or predict phenomena from the data, in order to 
develop hypotheses resulting from the theory (Bradley et al., 2007). The 
themes approach unifies concepts or views about the topic and characterises 
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participant perspectives and experiences from the data (Bradley et al., 
2007). This characterisation method of the themes approach differs from the 
classifying method of the taxonomy approach in that the themes approach 
draws related concepts together at a higher macro level (Bradley et al., 
2007). The classification of the themes approach develops codes and 
themes, identifies relationships between them, and links them together 
(Alhojailan, 2012; Bradley et al., 2007).   
 
A number of analytic methods can be used in qualitative research (Braun & 
Clarke, 2006). These methods include grounded theory (e.g. Charmaz 2006 
and Glaser & Strauss 1967), narrative analysis (e.g. Murray 2003 and 
Riessman 1993), discourse analysis (e.g. Burman & Parker 1993 and Potter & 
Wetherell 1987), content analysis (e.g. Berelson & Salter 1948) and thematic 
analysis (e.g. Attride-Strirling 2001, Boyatzis 1998 and Tuckett 2005) (Braun 
& Clarke, 2006; Heath & Cowley, 2004; Riessman & Quinney, 2005). 
 
Because the current study conforms to a ‘QUANT/Qual’ research model and 
seeks to identify key learnings for informing an implementation framework, 
thematic analysis was considered an appropriate qualitative analytical 
approach. Thematic analysis is the process of identifying patterns within data 
(Braun & Clarke, 2006). This process aims to organise and report the data in 
a detailed and clear way in order to answer the research questions 
(Alhojailan, 2012). Boyatzis (1998) states that thematic analysis is ‘… not 
another qualitative method but a process that can be used with most, if not 
all, qualitative methods’ (p. 4).  
 
On the other hand, content analysis has similar aims to thematic analysis in 
finding patterns, identifying phenomena, and generating themes (Alhojailan, 
2012). However, content analysis goes beyond finding phenomena and 
patterns (Alhojailan, 2012); it can also take a quantitative approach in 
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examining the phenomena and patterns by expressing numbers and 
percentages and counting frequencies of the occurrence of patterns and 
phenomena (Hancock, Windridge & Ockleford, 2007). Content analysis can 
also deal with large amounts of data (Alhojailan, 2012). Braun and Clark 
(2006) argue that thematic analysis and content analysis are similar but have 
different uses (Braun & Clarke, 2006). They state: 
Content analysis is another method that can be used to 
identify patterns across qualitative data, and is sometimes 
treated as similar to thematic approaches (e.g., Wilkinson, 
2000). However, content analysis tends to focus at a more 
micro level, often provides (frequency) counts (Wilkinson, 
2000), and allows for quantitative analyses of initially 
qualitative data (Ryan & Bernard, 2000). Thematic analysis 
differs from this in that themes tend not to be quantified 
(although sometimes they may be; and Boyatzis (1998) 
suggests thematic analysis can be used to transform 
qualitative data into a quantitative form, and subject them 
statistical analyses), and the unit of analysis tends to be more 
than a word or phrase, which it typically is in content 
analysis. (2006, p. 29) 
 
Selecting the appropriate qualitative methods for analysing the interviews 
from this study needed to be based on the aims of the research (Johnson & 
Wislar, 2012). Since Study 2 of this research aimed to identify common 
themes and patterns of participants’ perspectives and experiences in EMR 
implementation in Saudi hospitals, thematic analysis was selected as the 
most useful data analysis approach. 
 
The small sample size of Study 2 also guided this selection. Braun and Clark 
(2006) argue that using thematic analysis for qualitative research is 
appropriate for smaller sample sizes. Furthermore, thematic analysis has 
been found to be suitable for examining ‘macro issues’ (Johnson & Wislar, 
2012) and is therefore suitable for the current study, which examines top-
down (macro) perspectives about EMR implementation. Finally, thematic 
analysis is also considered appropriate for exploratory analysis with the 
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flexibility for undertaking both ‘inductive1’ and ‘deductive2’ approaches 
(Guest, MacQueen & Namey, 2012; Pierre & Jackson, 2014). 
  
Thematic Analysis 
According to Miles and Huberman (1994), the thematic analysis process for 
coding data incorporates a number of steps. The first step is ‘data reduction’, 
which focuses on reading and re-reading the text in order to become familiar 
with the content. It also assists the search for meaning and can generate 
initial themes (Miles & Huberman, 1994). The second step outlined by Miles 
and Huberman (1994) is ‘data display’, which aims to present the results of 
the previous data reduction step. The third and final step used in Miles and 
Huberman’s (1994) thematic analysis approach is the ‘conclusion drawing 
and verification’ step. The ‘conclusion drawing and verification’ step focuses 
on drawing initial conclusions from the analysis and then verifying these 
initial conclusions (themes) in order to achieve conclusive results and themes 
(Miles & Huberman, 1994).  
 
Although Miles and Huberman’s (1994) approach has been used widely, a 
number of authors have criticised the thematic analysis approach for being 
ambiguous and having an unclear method (Boyatzis, 1998; Braun & Clarke, 
2006; Hollway & Jefferson, 2000; Marks & Yardley, 2003). In order to 
address these criticisms, Attride-Stirling (2001) has argued that data analysis 
in thematic analysis needs to be conducted in a methodical way to ensure 
the attainment of useful, clear, and meaningful outcomes. Braun and Clarke 
(2006) developed a six-step approach to overcome the apparent deficiencies 
of Miles and Huberman’s three-step approach. Data analysis of the current 
                                                 
 
1 According to Alhojailan (2012), an inductive approach means that ‘…the majority of the 
data that is collected will start with a precise content and then move to broader 
generalizations and finally to theories’ (p. 11). 
 
2 Alhojailan (2012) also states that ‘…comparing the data collected with the perceptions of 
the participants other comparative methodologies have to be employed, e.g. the 
questionnaire as a deductive approach’ (p. 11). 
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study’s qualitative interviews was therefore conducted by following the six 
key steps that Braun and Clarke (2006) describe. The following section 
summarises the six-step process of the thematic analysis used for Study 2.   
The chapter then progresses to discuss the themes and sub-themes 
generated from the thematic analysis. 
 
6.2.8  Data analysis steps 
Braun and Clarke* (2006) developed a six-step process to analyse qualitative 
data. These steps are summarised and presented in Table 6.3. 
Table 6.3: Phases of thematic analysis 
STEPS DESCRIPTION OF THE STEPS 
1- Familiarising yourself 
with your data 
This step requires reading and re-reading the texts in order to 
be familiar with the content and depth of the data as well as 
build some thoughts and ideas 
2- Generating initial 
codes 
This step requires the initial coding of the main interesting 
features across the texts and grouping relevant codes. 
3- Searching for 
themes 
This step requires collating initial codes into initial themes and 
collecting all relevant data to each of the initial generated 
themes. 
4- Reviewing themes This step requires refining those initial themes in order to 
make sure that the themes are forming coherent patters 
and/or phenomena and do the necessary changes. 
5- Defining and naming 
themes 
This step requires final refinements of the themes that ensures 
having a satisfactory thematic map of the data. Then, it 
requires writing short description of each of those final themes. 
6- Producing the report This final step requires the writing-up of a report that 
describes the themes with providing vivid examples, analysis, 
interpretation and relating these themes to the literature. 
* Adapted from Braun and Clarke (2006, p. 35) 
 
1- Familiarizing yourself with your data 
As an initial step, a colleague checked one of the transcripts to ensure the 
accuracy of the transcription. The researcher then followed the ‘familiarising 
yourself with your data’ step and read and re-read the transcripts. All 
transcripts were read at least twice. The repeated reading of the transcripts 
helped the researcher to gain an in-depth understanding of the participants’ 
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perspectives and to commence identifying possible patterns of issues or 
themes emerging from the transcripts. The researcher also took some notes 
during this repeated reading step in order to reflect on and become 
immersed in the content of what was said and issues that were arising. 
 
Note-taking assisted the researcher to go back to particular information from 
the transcripts when additional re-reading and greater reflection was 
required. Note-taking is recommended in the data analysis process of 
thematic analysis (Braun & Clarke, 2006). The researcher, having personally 
transcribed the content of the verbal interviews, was able to conduct this 
step efficiently and effectively. This transcription activity was particularly 
advantageous because it provided a comprehensive understanding of the 
content of the interviews and also assisted in identifying common meanings 
among each interviews. It also helped enhance a nuanced interpretation of 
the interviews in terms of tonal qualities, remembering body language of the 
participants from the face-to-face interviews, and other emphasis on 
particular issues.   
 
Lapadat and Lindsay (1999) argue that transcribing verbal data is an 
interpretative activity that helps in generating better meanings for the 
analysis. The NVivo 10 qualitative data analysis package was used for coding 
the data. The researcher read the transcripts line-by-line and highlighted 
sections of the transcripts that could potentially become codes (Table 6.5). 
 
2- Generating initial codes 
After reading and re-reading the transcripts, the researcher generated a 
number of initial codes to account for the most important patterns or 
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features in the data. These labels, codes3, or nodes4 should be collected and 
ordered and then used in a later stage of the data analysis process (Braun & 
Clarke, 2006). Nodes include ‘parent nodes’, which represent sub-themes, 
and ‘child nodes’, which represent minor sub-themes. This step is a crucial 
part of the analysis process (Braun & Clarke, 2006). The researcher also 
selected and tagged sections of text with nodes referring to the initially 
generated codes. These initial codes were generated inductively and were 
discussed with the principal supervisor. 
 
 
 
 
 
 
 
                                                 
 
3 Boyatzis (1998) mentions that a code is’… the most basic segment, or element, of the raw 
data or information that can be assessed in a meaningful way regarding the phenomenon’ 
(p. 63). 
4 Richards (2002) states that ‘a node is the container in NVivo for categories and coding. 
Nodes can represent any categories—concepts, people, abstract ideas, places and any other 
things that matter to your project’ (p. 12). 
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Table 6.4: Example of the coding process 
 
 
 
 
 
 
 
 
 
 
 
                                                 
 
5 The yellow colour refers to the parent node ‘Resistance’. 
6 The blue colour refers to the child node ‘Job’. 
7 The green colour refers to the child node ‘Age’. 
Extracted Data Line-by-line Coding Parent 
Node 
Child 
Node 
(Interviewee 1): “As you know physicians and nurses and 
many staff resisted the use of the electronic system just like 
everywhere else.  
Especially for senior physicians because they are old and 
they've been in the career for a long time and they resist to 
use the system for a longer time and they refused the 
system.” 
…and many staff resisted 
As you know physicians and 
nurses 
Especially for senior physicians 
because they are old 
Resistance5  
Job6 
 
Age7 
(Interviewee 4): “In the same time, we have the human 
factor, we always face the resistance. The change is always 
difficult, especially when it comes to the physicians’ side, they 
always resist the change. They always believe let’s say (I have 
been practicing this paper format for 20 years, and then all 
the sudden you want me to spend 10-20 mints doing this,,, 
why?” 
We always face the resistance. 
especially when it comes to 
the physicians’ 
Resistance  
 
Job 
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3- Searching for themes 
This step involved collating the initial themes (Braun & Clarke, 2006). In 
turn, it provided a list of the codes generated from the data which were then 
converted into themes (Braun & Clarke, 2006). The author collated the initial 
generated codes and developed initial themes, ending up with eight initial 
themes, as seen in Figure 6.1. A number of initial sub-themes were also 
generated. Usually, during this ‘searching for themes’ phase, researchers are 
able to develop a provisional thematic map which shows initial codes as well 
as possible links between the codes (Braun & Clarke, 2006). Thematic 
mapping is one of the techniques of displaying the data (codes or themes) 
and can include graphs, tables, and/or charts (Alhojailan, 2012). Thematic 
maps and other display or pictorial techniques facilitate the data analysis by 
providing a clearer visual view and understanding of the different possible 
themes (Alhojailan, 2012).   
 
4- Reviewing themes 
The reviewing and refining processes of the initial themes start in this phase, 
and involve two levels of review and refinement (Braun & Clarke, 2006). The 
first level requires reviewing the initial codes from the analysis to ensure that 
each theme forms a coherent pattern and that the sub-themes align (Braun 
& Clarke, 2006). If so, then an initial thematic map can be developed and the 
second level of review begins (Braun & Clarke, 2006). The researcher 
reviewed the initial eight themes to ensure that each theme had a coherent 
pattern and aligned with the first level of the review process. The initial eight 
themes identified included planning, assessment, management, human 
resources, technological resources, privacy, language, and resistance. The 
researcher reviewed the initial themes one by one and ensured that the 
coded data were adequate. For example, the researcher reviewed the 
Planning theme and ensured that all sub-themes that focused on the 
planning issues were collated under the Planning theme. The Planning sub-
 152 Chapter 6: Study 2: Qualitative Interviews 
theme included four minor sub-themes: Financial Planning, Training 
Planning, Policies and Procedures Planning, as well as Vendor Selection 
Planning issues.  
 
Once this first level of review was completed, the researcher developed an 
initial thematic map, which shows the initial themes and sub-themes (see 
Figure 6.2). The blue oval sections of the figure show the eight initial 
themes; the content in the white boxes depicts the sub-themes. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Assessment 
Language 
Human Resources 
Management 
Planning 
Privacy 
Resistance 
Technological 
Resources 
Technological 
Resources Right Person in the 
Right Place 
Right 
Person in 
the Right 
Place 
Financial Planning 
Policies and 
Procedures Planning 
Vendor Selection 
Planning 
Change Management 
Project Management 
Figure 6.2: Initial thematic map, showing initial themes and sub-themes after conducting the level one of 
themes review process 
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The second level of the review process is similar to the first level but focuses 
instead on the data in their entirety (Braun & Clarke, 2006). It is important in 
this step to ensure that each of the generated initial themes reflects and 
represents the whole text or body of data (Braun & Clarke, 2006). This can 
be done by re-reading the data or text to ensure that the coding has been 
accurately conducted and that no themes, sub-themes, or minor sub-themes 
were omitted in relation to the research questions of the project (Braun & 
Clarke, 2006). If the initial thematic map does not fit the whole body of data 
or text, then further review and refinement is needed and may result in 
identifying new themes and/or new sub-themes (Braun & Clarke, 2006). No 
guidelines are available to direct the researcher in terms of when to stop the 
review and refinement process; re-coding could be an endless process 
(Braun & Clarke, 2006). However, by the end of the fourth step—reviewing 
the themes—the researcher can expect that the main themes and sub-
themes will be clear, will fit together, and that an overall narrative can be 
developed from the data or texts (Braun & Clarke, 2006).  
 
The researcher followed these two levels of the review and refinement 
process to ensure that all initial themes and sub-themes were accurately 
generated. During the re-reading process of level two, the researcher found 
an additional sub-theme that was potentially relevant to the research 
questions of this study: Job and Age. This theme originally appeared under 
the Resistance initial main theme. The new sub-theme was included and a 
modified initial thematic map was developed (Figure 6.3).  
 
After consulting the principal supervisor, the researcher considered the 
modified initial thematic map to be satisfactory for representing the 
generated themes and sub-themes. Given that the researcher had reviewed 
the coded themes and sub-themes four times, no further review or 
refinement was considered necessary, because the overall narrative 
emerging from the data was clear. 
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5- Defining and naming themes 
After generating a satisfactory initial thematic map, the ‘defining and naming 
themes’ step requires identifying the scope that each theme represents 
(Braun & Clarke, 2006). Themes, sub-themes, and minor sub-themes, if 
available, must then be defined, and this process can highlight hierarchical 
meaning from the data (Braun & Clarke, 2006). Reaching the point of 
hierarchical meaning can be facilitated by writing a short description of the 
scope of each theme, as well as labelling each theme with names that are 
concise and intuitively understood (Braun & Clarke, 2006). That is to say, the 
Assessment 
Language 
Human Resources 
Management 
Planning 
Privacy 
Resistance 
Technological 
Resources 
Qualified Human 
Resources Right Person in the 
Right Place 
Financial 
Planning 
Policies and 
Procedures Planning 
Vendor Selection 
Planning 
Training Planning 
Change Management 
Project Management 
Job and 
Age 
Figure 6.3: Modified initial thematic map, showing initial themes and sub-themes after conducting the level 2 
review process 
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creation of descriptors and labels can assist the reader to understand the 
meaning of the theme (Braun & Clarke, 2006). 
 
As previously mentioned in the analysis plan, the thematic analysis approach 
of Study 2 was conducted using both inductive and deductive approaches. 
The researcher used the inductive approach in the first stages of data 
analysis: the researcher sought to create as many themes as possible out of 
the data rather than making the data fit a predetermined model. This 
inductive approach was carried out during the ‘generating initial codes’ and 
‘searching for themes’ steps. During the ‘defining and naming themes’ step, 
however, the researcher favoured a deductive approach, because, during this 
stage, it was evident that the nine sub-themes (which been developed 
inductively) could be organised within the TOE conceptual framework.  
 
The TOE framework, as discussed in Chapter 4, comprises three contexts: 
the technological, organisational, and environmental contexts. The 
technological context of the TOE framework focuses on technological 
aspects, such as technological resources, technical skills, pilot testing of the 
technologies, perceived usefulness, ease of use, and quality of the 
technologies (Awa & Ukoha, 2012; Zhu et al., 2002). The organisational 
context of the TOE framework covers issues such as administration, human 
resources, and management (Awa & Ukoha, 2012; Oliveira & Martins, 2010). 
The environmental context of the TOE framework foregrounds issues such as 
an organisation’s industry and social-cultural aspects (Oliveira & Martins, 
2010; Zhu et al., 2002).  
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Using the NVivo 10 software, the researcher allocated the nine themes, 
which had been identified inductively, to the technological, organisational, 
and environmental contexts of the TOE theory, as seen in Figure 6.3. Each 
context was labelled and incorporated sub-themes and minor sub-themes. 
The scope of each of the three themes—Technological Considerations, 
Organisational Considerations, and Environmental Considerations—were 
based on the contexts of the TOE theory. Figure 6.4 depicts the findings that 
emerged from the data analysis and interpretation phase. The figure shows 
how the 17 codes (nodes), as well as an additional two nodes (Job and Age), 
were initially identified and how these were then converted into eight 
themes, using an inductive approach. These themes were then organised 
into the three component parts of the TOE model. 
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Initial Inductive Coding 
(Before supervisory check) 
Initial Themes        
(After supervisory check) Final Reviewed Deductive Themes 
Collating 
initial codes 
into initial 
themes 
Defining and 
naming 
themes 
Figure 6.4: Coding steps based on Braun and Clarke’s (2006) six steps of thematic analysis 
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The technological context of the TOE framework was labelled Technological 
Considerations and included two sub-themes: Technological Resources and Privacy. 
The organisational context of the TOE framework was labelled Organisational 
Considerations, and included four sub-themes: Planning, Assessment, Management, 
and Human Resources. The environmental context of the TOE framework was 
labelled as Environmental Considerations and included two sub-themes: Language 
and Resistance. Descriptions of the scope of each main theme, sub-theme, and 
minor sub-theme are detailed in Table 6.5. The scope of the TOE framework as 
outlined by Tornatzky and Fleisher (1990) is outlined in the left-hand column of the 
table. The right-hand column of Table 6.6 outlines the themes, sub-themes, and 
minor sub-themes that emerged from Study 2, and depicts how Study 2 findings 
aligned with the TOE framework. 
  
Table 6.5: Themes and themes description based on the TOE framework 
 TOE Scope (Awa & Ukoha, 2012; 
Oliveira & Martins, 2010; Tornatzky & 
Fleischer, 1990) 
Theme / Sub-theme / Minor sub-
theme 
 
 
 
 
T 
- Technological aspects such as: 
- Technological resources 
- Internal or external technological devices 
- Technical skills 
- Perceived usefulness  
- Ease of use 
- Quality of the technologies 
1-Technological considerations 
a- Technological resources 
b- Privacy 
 
 
 
 
O 
- Administration 
- Administrative structure 
- Management 
- Organisation’s scope 
- Availability of human resources  
- Quality of the human resources 
- Individual Difference Factors. 
- Financial cost 
- IT implementation and selection 
- Organisation readiness 
2- Organisational considerations 
a- Management 
b- Assessment 
c- Human Resources: 
- Qualified human resources 
- Right person in the right place 
d- Inspection and Evaluation 
e- Planning: 
- Financial planning 
- Training planning 
- Policies and procedures planning 
- Vendor selection planning 
 
E 
- Social-cultural issues 
- Government encouragement 
- Organisational environment 
3- Environmental considerations 
a- Language 
b- Resistance: 
- Job and gender 
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Figure 6.5 shows the final thematic map depicting the themes, sub-themes, and 
minor sub-themes summarised in Table 6.6. The green boxes in Figure 6.4 represent 
the three component parts based on the TOE model. The blue ovals contain the nine 
sub-themes; the white boxes contain information about the minor-sub-themes. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6- Producing the report 
Braun and Clarke (2006) maintain that the final step of their thematic analysis 
approach should involve producing a report once all the final themes, sub-themes, 
Assessment 
Language 
Human 
Resources 
Management 
Planning 
Privacy 
Resistance 
Technological 
Resources 
Qualified 
Human 
Resources 
Right Person in 
the Right Place 
Financial 
Planning 
Policies and 
Procedures Planning 
Vendor Selection 
Planning 
ENVIRONMENTAL 
Considerations 
ORGANISATIONAL 
Considerations 
TECHNOLOGICAL 
Considerations 
Job and Age 
Training 
Planning 
Change 
Management 
Project 
Management 
Figure 6.5: Final thematic plan of the analysis 
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and minor sub-themes are available. The purpose of the reporting step is to inform 
the reader about the complete narrative that has arisen from the data (Braun & 
Clarke, 2006). The report should also demonstrate the validity and merit of the 
analysis (Braun & Clarke, 2006). In addition, Braun and Clarke (2006) maintain that 
extracted quotations, examples, or text can be used to highlight issues emerging 
from the data. The report should not merely provide the data but, rather, a narrative 
analysis that interprets and grounds the targeted argument to the research 
questions (Braun & Clarke, 2006). 
 
The TOE framework was appropriate and seen as the best model for studies looking 
at IT implementation, such as EMRs. Therefore, the technological, organisational, 
and environmental contexts of the TOE framework were used as headings to 
organise the data and to develop sub-themes. Under each of these key three themes 
a number of sub-themes was then generated.  
 
Three main themes emerged from the analysis: organisational, environmental, and 
technical considerations. This chapter now examines in detail the results of coding 
the interview data, which led to the identification of these three themes. The 
selection of these themes, sub-themes, and minor sub-themes aimed to create a 
detailed overview of the considerations that need to be included in the EMR 
implementation framework developed in this doctoral research. 
 
In the context of this research project, the discussion sections of Chapter 6 reflect 
the ‘producing the report’ step of Braun and Clarke’s (2006) approach. Having 
covered the method as well as the analysis plan and steps of Study 2, this chapter 
now turns to present and discuss the themes, sub-themes, and minor sub-themes 
generated from the thematic analysis.  
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6.3 Discussion of Results 
6.3.1  Introduction 
This section outlines and discusses the qualitative results from the semi-structured 
interviews with nine key stakeholders in the field of HIS in Saudi Arabia. All of the 
interviewees shared generously about the favourable outcomes, mistakes, and 
challenges that they viewed as having contributed to implementation successes and 
failures in Saudi hospitals. The interviewees also provided information they felt 
would assist future EMR implementation in Saudi hospitals. The researcher tried to 
obtain both positive and negative perspectives from the interviewees to learn about 
the barriers to and enablers of EMR implementation in the Saudi context.  
 
The emergence of the three main themes aligned with the Technology, 
Organization, and Environment (TOE) framework. The TOE framework was selected 
as a conceptual framework for this research, as outlined in Chapter 4. As well as 
identifying and discussing the themes and sub-themes, the chapter also examines 
their applicability for the pre-implementation, implementation, and post-
implementation phases of EMR implementation. 
 
6.3.2 Technological considerations theme 
This section presents and discusses results of the Technological Considerations 
theme and its sub-themes. As Figure 6.6 shows, the sub-themes of the technological 
considerations component are Technological Resources and Privacy. These two sub-
themes will be considered in turn. Each highlights information that interviewees 
thought was essential for successful EMR implementation. 
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Technological Resources 
Technological Resources is the first sub-theme of the Technological Considerations 
theme generated from Study 2. The Technological Resources sub-theme includes 
aspects and issues that some interviewees believed an EMR implementation 
framework should consider. Some of the interviewees (n=3), for example, discussed 
the issue of lack of technological resources: 
“The second thing is resources. The system will not operate without 
resources.” (Interviewee 3) 
 
“It’s not only about the technology itself or how advanced is the 
technology in use. It’s about knowing how to use it. This is the 
challenge.” (Interviewee 4) 
 
“But because of technological developments all the time, there are some 
developments that we need to do every now and then.” (Interviewee 1) 
 
Interviewees noted that hospitals need to ensure the availability of technological 
resources in order for the system to operate. Additionally, they mentioned that the 
main challenge regarding the technological aspects of the implementation revolved 
around knowing how to use the technology and the system. In other words, 
successful implementation was contingent not so much on the technology itself or 
how advanced the technology was, but instead on knowing how to use the 
Organisational 
Considerations 
Technological 
Considerations 
Environmental 
Considerations 
- Technological 
resources 
- Privacy 
 
Figure 6.6: The sub-themes of the Technological Considerations theme  
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technology. Another aspect considered important for an implementation framework 
was the need for continuous development and updating of the system. 
 
These findings align with the literature, which shows that Saudi hospitals do not 
tend to lack technological resources for EMR implementation but rather lack 
experience in knowing how to use new technologies and systems (Alanazy, 2006; 
Aldosari, 2014; Alkraiji et al., 2013; Hasanain & Cooper, 2014). A lack of knowledge 
about and experience with using new technology could impact negatively on the 
implementation process, to the extent that it could lead to implementation failure 
(Alanazy, 2006; Aldosari, 2014; Alkraiji et al., 2013; Hasanain & Cooper, 2014). 
Hasanain and Cooper (2014) have concluded that lack of knowledge and experience 
of using EMR systems is more problematic in Saudi public hospitals than in private 
hospitals. The same study also highlighted the need for appropriate training and 
education for end-users in computer literacy. 
 
In fact, a number of studies have underscored the importance of providing staff with 
adequate training to assist successful EMR implementation (Devine et al., 2008; 
Fullerton, Aponte, Hopkins, Bragg & Ballard, 2006; Gagnon et al., 2010; Jacobs, 
Hallstrom, Hart, Mahoney & Lykowski, 2007; Maust, 2012; Nguyen, Saranto, 
Tapanainen & Ishmatova, 2014; Takian, Sheikh & Nicholas, 2012). McAlearney et al. 
(2012) suggest that ‘… paying attention to the training process itself is of paramount 
importance for organizations seeking successful EHR system implementation’ (p. 
310). In Study 2, issues relating to training were collated as Training Planning under 
the Organisational Considerations theme. The issue of training is discussed in more 
detail later in this chapter under the relevant theme.   
 
 Privacy  
The second sub-theme of the Technological Considerations theme generated from 
Study 2 was that of privacy. Privacy was viewed as an important component of the 
EMR implementation framework: 
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“There has to be confidentiality, privacy security for the patient, I should 
think. No one can understand it (privacy) except the health information 
manager”. (Interviewee 2) 
 
This interviewee emphasised the privacy aspect of the system and that patient 
information needs to be confidential. It was also noted that privacy and 
confidentiality issues require input from a health information manager to ensure 
password protection and that only authorised staff can access the system: 
“Even the hospital they make sure that the users have specific access 
and what they can access.” (Interviewee 8) 
 
Interviewees of Study 2 reported privacy as one of the most crucial issues hindering 
EMR implementation is Saudi hospitals. These findings also align with the broader 
literature (Alanazy, 2006; Aldosari, 2014; Alkraiji et al., 2013; Hasanain & Cooper, 
2014; Hasanain et al., 2014). Other studies indicate that privacy is an important 
issue for EMR implementation in developing countries (Ajami & Arab-Chadgani, 
2013; Luna et al., 2014; Sood et al., 2008; Turna & Palvia, 2014; WHO, 2006; 
Williams & Boren, 2008). For example, a study was conducted in 2010 to identify the 
top 10 information issues in the Turkish healthcare system, and the issue of privacy 
of EHR was ranked as the highest and most important of all issues (Turna & Palvia, 
2014). Burney and Abbas (2010) argue that the privacy issue is important for 
healthcare systems in developing countries because of the insufficient and/or lack of 
legislation to safeguard patients’ health-related information in the system (Burney et 
al., 2010; Turna & Palvia, 2014). As a result of the privacy issue and lack of 
legislation in developing countries, the implementation of EMR initiatives lags behind 
expectations (Burney et al., 2010; Turna & Palvia, 2014). Thus, the privacy issue 
needs to be considered as central when implementing an EMR system (Godbole & 
Lamb, 2013; Ngafeeson, 2014).  
   
In summary, the findings grouped under the Technological Considerations theme 
from Study 2 show that interviewees highlighted lack of knowledge about and 
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experiences with using the new technology as a central technological issue for EMR 
implementation in Saudi hospitals. The other concern that interviewees highlighted 
was privacy. Both of these concerns need to be considered when implementing an 
EMR system in Saudi Arabia. The next section discusses the second theme 
generated from Study 2: Organisational Considerations.  
 
6.3.3 Organisational considerations theme 
This section presents and discusses results of the Organisational Considerations 
theme and its sub-themes and minor-sub-themes. As Figure 6.7 shows, the sub-
themes of the organisational considerations comprise Planning, Assessment, 
Management, Inspection and Evaluation, and Human Resources. These sub-themes 
will be considered in turn, because each highlights information that interviewees 
thought essential for successful EMR implementation. 
 
 
Organisational 
Considerations 
Technological 
Considerations 
Environmental 
Considerations 
- Planning 
- Assessment 
- Management 
- Human 
resources 
 Figure 6.7: The sub-themes of the Organisational Considerations theme 
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Planning 
Planning includes all aspects and issues that interviewees thought essential when 
planning to implement an EMR system in Saudi hospitals. It incorporates those 
aspects that need to be taken into consideration during the pre-implementation, 
implementation, and post-implementation phases. The interviewees viewed planning 
as essential to successful implementation and noted that poor planning is one of the 
main reasons that EMR implementation fails in Saudi hospitals. One of the 
interviewees stated: 
“To be honest here in Saudi hospitals we have a big problem in 
planning. This means that we should do this first. We should do the plan 
first.” (Interviewee 1) 
 
Another interviewee stated: 
“If there was not an implementation model plan, then the 
implementation process will be weakened.” (Interviewee 9)  
 
According to these interviewees, poor planning for EMR implementation is a 
significant problem in Saudi Arabia and needs to be considered at the outset. The 
interviewees mentioned several aspects that need to be included in the planning 
process. These aspects included policies and procedures, financial planning, vendor 
selection planning, and training planning. These aspects are presented and 
discussed below. 
 
 Policy and Procedures Planning  
Policy addresses the rules of an organisation that guide it to be consistent and 
compliant with the organisation’s direction, vision, and aims (Awa & Ukoha, 2012). 
Procedures, on the other hand, are the explicit instructions that need to be applied 
in order to execute the policy and can also contain timeframes for achieving policies 
(Page, 2002).  
  
167 Chapter 6: Study 2: Qualitative Interviews 
 
Most of the interviewees referred to the importance of policy and procedures 
planning. They mentioned that, without appropriate planning for policy and 
procedures, EMR implementation is likely to be impossible to accomplish. According 
to one interviewee: 
“If it is not built on policies and procedures, it would be almost 
impossible to automate it or implement any EMR.” (Interviewee 4) 
 
“Policies and procedures… These are the most important aspects that 
many people neglect or don't really consider. If you don't have clear 
policies and procedures, then you don't have a good plan about how to 
implement the system. Having policies and procedures would make the 
implementation more likely to be successful.” (Interviewee 6) 
 
Additionally, several of the interviewees mentioned that policies and procedures 
need to be accessible, feasible, and documented. For example: 
“These policies and procedures need to be available and the 
organization needs to know how to apply them.” (Interviewee 5) 
 
“In order to implement such a system policies and procedures need to 
be available, documented, and clear.” (Interviewee 6)    
 
Another interviewee stated that the hospital in which he was working was facing 
problems when implementing its EMR system. One of the problems they identified 
was that some policy and procedures relating to implementation were not 
documented: 
“One of the other problems that we faced is that some of the policies 
and procedures were not documented and not written.” (Interviewee 6) 
 
Policy and procedures planning has been identified in the literature as one of the 
priorities for EMR implementation in Saudi hospitals (Alanazy, 2006; Aldosari, 2014; 
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Alkraiji et al., 2013; Hasanain & Cooper, 2014). The importance interviewees placed 
on policy and procedures planning aligns with what a number of authors have also 
indicated in the literature. 
 
In 2007, for example, a study was conducted by the National Governors Association 
(NGA) partnered with Health Management Associates (HMA) in the USA, which 
examined several issues regarding e-health initiatives, including both challenges and 
facilitators (Smith, Gifford, Kramer, Dalton, MacTaggart & Warner, 2008). The study 
found that policy development was the second most important aspect that needs to 
be considered for HIS implementation. Another study, conducted in 2009, reported 
that a lack of policies acts as a barrier to EMR implementation (Lorenzi et al., 2009). 
Page’s 2014 study emphasises the importance of having the required policies and 
procedures in place to promote successful implementation. A lack of policies and 
procedures may also cause other challenges for EMR implementation (OHIH, 2001). 
A 2006 literature review compiled by the World Health Organization identified 
specific problems that stem from of a lack of policy and legislation, such as patient 
privacy issues. 
 
The interviewees in Study 2 highlighted the importance of having documented and 
readily accessible policy and procedures. They similarly highlighted the potential 
negative consequences of not having policy and procedures in place. It is evident 
that organisations need to apply these policies and procedures skilfully. Study 2’s 
findings on policy and procedures align closely with the broader literature. However, 
a study finding that has not been reported widely in the literature is the role of 
skilled officials in knowing how to apply policy and procedures. 
 
 Financial Planning 
Another important aspect of EMR organisational planning involves finances: 
“The third challenge absolutely is cost.” (Interviewee 9) 
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Study 2 revealed that some hospitals are facing issues with their budgets due to 
underestimating the actual cost of EMR implementation. It was also revealed that 
EMR implementation requires the implementation of multiple projects where each 
component part needs to be appropriately budgeted. EMR roll-out accompanies the 
implementation of component parts: 
“The other problem is the underestimation of the budget. You have to 
have a very good financial plan and you have to have the exact required 
amount of budget for each of the multiple projects of the 
implementation. Otherwise you will run out of your budget.” 
(Interviewee 5) 
 
This view was confirmed by two other interviewees: 
“There should be an appropriate level of financial and human 
resources.” (Interviewee 3) 
 
“There are many barriers such as… mainly the price and cost” (Interviewee 7) 
 
Another interviewee expressed a similar view, but also mentioned that the budget 
needs to cover the vendor’s support on an annual basis: 
“Yes, we have a budget for the implementation and support contract 
with the vendor. Every year there's a specific budget for this contract.” 
(Interviewee 6) 
 
Overall, the interviewees highlighted the need for an adequate financial plan for EMR 
implementation in Saudi hospitals. They also mentioned the need for considering 
other ongoing costs that would accompany the implementation, such as support. 
 
A number of authors have highlighted the significance of sufficient financial planning 
for EMR implementation (Chen & Akay, 2011; Fleming, Becker, Culler, Cheng, 
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McCorkle, da Graca & Ballard, 2014; Ghazisaeidi, Ahmadi, Sadoughi & Safdari, 
2014a; Ghazisaeidi et al., 2014b; Lorenzi et al., 2009; Zandieh et al., 2008a). It has 
been reported that hospitals need to ensure that the financial plan is adequate and 
includes all foreseeable or anticipated initial, ongoing, and long-term expenses 
(Ghazisaeidi et al., 2014a). Some of these expenses are more immediate, such as 
hardware and training, while some reflect long-term disbursements, such as 
maintenance, support, and upgrades (Ghazisaeidi et al., 2014a). Insufficient financial 
resources and financial planning are seen as barriers to EMR implementation in a 
number of developing countries (Ouma, Herselman & Van Greunen, 2009; Sood et 
al., 2008; WHO, 2006). Insufficient financial resources have also been noted as an 
EMR barrier in Saudi Arabia (Alanazy, 2006; Aldosari, 2014; Alkraiji et al., 2013; 
Hasanain & Cooper, 2014; Hasanain et al., 2014). The importance placed on the 
financial aspect is in keeping with the broader literature, which maintains that 
adequate financing assists with successful EMR implementation (Cresswell & Sheikh, 
2013; Ghazisaeidi et al., 2014a; Hernandez-Avila, Palacio-Mejia, Lara-Esqueda, 
Silvestre, Agudelo-Botero, Diana, Hotchkiss, Plaza & Sanchez Parbul, 2013). Several 
authors recommend that financial planning considerations need to be appropriately 
addressed in the pre-implementation phase to ensure that there is not only an 
adequate total amount of funding but also an appropriate flow of the money from 
year to year (Ghazisaeidi et al., 2014a; Ghazisaeidi et al., 2014b; Healey, 1998). 
 
In Study 2, financial planning was considered as a key issue to an EMR 
implementation plan. Both immediate and longer-term costs were seen as important 
for successful EMR implementation. None of the participants discussed the need to 
fully consider the financial aspects during the pre-implementation phase, but the 
literature considers pre-implementation planning an essential aspect for success. The 
next aspect of planning that this chapter considers is that of vendor selection. 
 
 Vendor Selection Planning  
Vendor selection is viewed as one of the most important yet difficult tasks of EMR 
implementation (Agno & Guo, 2013; Boonstra et al., 2014; Ghazisaeidi et al., 2014b; 
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Lluch, 2011). Appropriate vendor selection may result in more effective and efficient 
implementation, as well as improved productivity (Agno & Guo, 2013; Boonstra et 
al., 2014; Ghazisaeidi et al., 2014b; Lluch, 2011). However, some vendors are not 
able to meet hospital requirements and have difficulties in delivering the system 
(Agno & Guo, 2013; Boonstra et al., 2014; Ghazisaeidi et al., 2014b; Lluch, 2011). 
 
A number of strategies for vendor selection have been proposed (e.g. Ford et al., 
2010; Lei et al., 2013a; Boonstra et al., 2014). According to Ford et al. (2010), 
commonly used strategies include the Single Vendor Strategy, Best of Breed 
Strategy, and Best of Suite Strategy. The Single Vendor Strategy refers to 
purchasing the software from a single vendor. That vendor then designs and 
integrates the system over several departments within the hospital (Ford et al., 
2010). By 2007, the Single Vendor Strategy had become the most commonly used 
strategy in the healthcare industry (Ford et al., 2010). However, over time, hospital 
requirements and needs have increased and have also become more complex (Ford 
et al., 2010). For example, different departments in the same hospital may require 
different functions and different terminologies, based on the specialty of the 
department (Ford et al., 2010). Many hospitals have therefore tended to use other 
strategies, such as the Best of Breed Strategy or the Best of Suite Strategy (Ford et 
al., 2010). These last two strategies are considered to be more flexible and capable 
of meeting hospital requirements (Ford et al., 2010).  
 
The Best of Breed Strategy integrates different functions from different vendors, and 
customises these functions within the hospital (Ford et al., 2010). This strategy 
assists to align the implemented system with specific hospital requirements (Ford et 
al., 2010). However, customising and adjusting different functions to meet hospital 
requirements likely requires a wide range of specialised staff as well as additional 
resources (Ford et al., 2010). As a result, using the Best of Breed Strategy carries 
certain financial implications (Ford et al., 2010). Many hospitals have gravitated 
towards different strategies that involve fewer additional human and financial 
resources, namely the Best of Suite Strategy (Ford et al., 2010). The Best of Suite 
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Strategy is also commonly known as the Hybrid Approach (Ford et al., 2010). Ford et 
al. (2010) mention that this strategy or approach uses ‘… one package of 
applications as the basis for integrating all other applications—typically the 
information system core, administrative applications, and computer systems used by 
front-line employees’ (p. 180). Thus, the Best of Suite Strategy represents a cost-
effective approach for hospitals because it can be readily adapted to the needs of a 
particular healthcare setting. 
 
These different strategies for vendor selection demonstrate the impact and 
importance of the vendor selection step for EMR implementation (Ford et al., 2010; 
Lei, Sockolow, Guan, Meng & Zhang, 2013). Thus, findings form the current 
research, in respect of vendor selection planning, are presented and discussed 
below. 
 
The following interviewee believed that vendor selection is usually conducted in 
ineffective ways: 
“Usually we select the wrong vendor. For example, we go for brand 
names but the real requirement is not there.” (Interviewee 2) 
 
Another interviewee stated that vendor selection is made by browsing what is 
available in the market and then choosing the most suitable one: 
“They browsed some of the available systems and they chose the most 
convenient system that would meet the hospital needs and 
requirements.” (Interviewee 1) 
 
The previous statement may indicate that some vendor selection is made using the 
Single Vendor Strategy, and that some hospitals are only contracting with one 
vendor. The findings from Study 2 align with the literature in that vendor selection 
varies from one hospital to another (Ford et al., 2010). 
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The need to select a vendor who offers support and services in case of sudden 
problems in the system was seen as important: 
“You need to be protected with a good contract support that ensures 
insure that the vendor would fix these unexpected issues. Because any 
interruption would cost some money.” (Interviewee 5) 
 
The previous interviewee (Interviewee 5) also mentioned that having an ongoing 
support service can help prevent system crisis or breakdown, which has implications 
for hospital efficiency. Therefore, it is important to resolve any breakdown in the 
system as soon as possible to avoid the financial burden of sudden problems or 
issues. In the Financial Planning minor sub-theme, an interviewee (Interviewee 6) 
also indicated that it is important for the budget to include an annual allocation of 
funding to support the services provided by the vendor: 
“Yes we have a budget for the implementation and support contract with 
the vendor. Every year there's a specific budget for this contract.” 
(Interviewee 6) 
 
Interviewee 5 considered it important to select a vendor who is capable of delivering 
hospital requirements: 
“The most important thing is that the vendor meets your requirements. 
We gave every criteria a specific weight and the vendor that covers the 
highest weight of our requirements that's what we aren't going to work 
with.” (Interviewee 5) 
 
The previous statement also suggests that vendor selection might be made using the 
Single Vendor Strategy. This comment aligns with Interviewee 1’s view on vendor 
selection methods. The information emerging from the interviewees in terms of the 
use of the Single Vendor Strategy is apparently at odds with the literature. The 
interviewees appear to have familiarity with the Single Vendor Strategy, while the 
broader literature suggests that hospitals are increasingly moving away from the 
Single Vendor Strategy (Ford et al., 2010). If hospitals are, in practice, favouring a 
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Single vendor Strategy, this might partly explain why successful EMR implementation 
in Saudi Arabia is low. 
 
Study 2 participants considered it important that the selected vendor be certified by 
the Health Insurance Portability and Accountability Act of 1996 (HIPAA) privacy 
standards (Choi, Capitan, Krause & Streeper, 2006). The HIPAA privacy standard 
ensures the privacy of individuals’ health-related information (Choi et al., 2006).  
“When we are contracting with a vendor we have to make sure that the 
vendor is agreed and certified by the HIPAA privacy standards.” 
(Interviewee 8) 
 
The privacy issue represents one of the barriers to EMR implementation in Saudi 
hospitals, as found in Study 1 and also by (Alkraiji et al., 2013). Thus, having a 
vendor selection criteria that ensures appropriate certification could assist in 
overcoming the privacy issue (Boonstra et al., 2014). Although the privacy aspect 
was considered under the Technological Considerations theme, it is important to 
note that vendor selection planning needs to ensure that the vendor is able to 
deliver on the privacy issue, and is certified by the HIPAA (Godbole & Lamb, 2013).    
 
In summary, vendor selection was considered in Study 2 to be an important aspect 
of successful EMR implementation in Saudi hospitals. Interviewees highlighted a 
number of aspects that need to be taken into account when planning for vendor 
selection. These aspects include, firstly, that vendor selection needs to be done in 
the ‘right way’ and for the ‘right reason’. That is to say, there needs to be an 
objective way to assess the preferred vendor and determine that the vendor 
selection process will best meet the requirements of the hospital. Secondly, the 
interviewees indicated that various methods for vendor selection are being used in 
Saudi Arabia. However, it is not clear which methods are most commonly used. 
Thirdly, it was noted that vendors need to provide ongoing support services in case 
of sudden breakdown of the system. Another aspect that interviewees mentioned 
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was the need for the vendor to be capable of meeting specific hospital requirements. 
Finally, the vendor needs to be certified by HIPAA in order to ensure patient privacy.  
 
All these criteria have also been identified in the literature as crucial for EMR 
implementation (Ford et al., 2010; Ghazisaeidi et al., 2014a; Hasanain & Cooper, 
2014; Nguyen et al., 2014; Simon et al., 2013); the research findings therefore align 
with the broader literature. These aspects of vendor selection planning mentioned by 
the interviewees are likely important to incorporate into any EMR implementation 
framework for Saudi Arabia.  
 
Aside from vendor selection, another aspect of the planning sub-theme generated 
from Study 2 was Training Planning, which is presented and discussed in the 
following section. 
 
 Training Planning 
When hospitals decide to implement a new HIS, such as EMRs, it is probable that 
staff do not have the required understanding and skills to adequately use the new 
system (Cresswell et al., 2013; Lluch, 2011). These shortcomings may affect the go-
live phase of the system’s implementation and encourage staff to resist the new 
system (Boswell, 2013). Conversely, if staff members (end-users) are properly 
trained, they may be more comfortable with the new technology and more prepared 
to engage with the go-live phase (Ford et al., 2010; Nguyen et al., 2014). 
 
Several studies have indicated that a lack of training is one of the barriers to EMR 
implementation in Saudi hospitals (Al-Aswad et al., 2013; Alanazy, 2006; Hasanain & 
Cooper, 2014; Hasanain et al., 2014), as Chapter 2’s literature review demonstrates. 
Therefore, the researcher asked the interviewees to discuss the training issue and 
explain how training was undertaken in respective hospitals. Interviewees expressed 
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different views and recounted various experiences with training. For example, one of 
the interviewees stated that end-users are not trained: 
“The users are not available and not yet trained to deal with such an 
advanced system.” (Interviewee 8) 
 
Another interviewee mentioned that hospitals need to ensure that the end-users are 
ready to use the system: 
“You need to know if the workforce is ready or not for the implementation 
and using the system. Their commitment, their knowledge, their 
leadership skills, all these skills need to be in the staff. Any organisation 
that is planning to move to electronic system they need to make sure first 
that the end users are ready.” (Interviewee 5) 
 
This interviewee explained that end-users need to be ready, in terms of their 
knowledge and skills, to be able to use the new system. Several studies suggest that 
hospitals wanting to implement an EMR system will need to undertake an end-user 
readiness assessment (Aanestada & Jensen, 2011; Boswell, 2013). An end-user 
readiness assessment would help to identify the required level of training and which 
training approach would suit best (Aanestada & Jensen, 2011).  
 
One interviewee from the private sector explained how training was critical to the 
hospital’s EMR implementation process. In effect, staff received training, policies 
were put in place to recruit staff with the appropriate skill level, and ongoing 
surveillance occurred to identify and address issues that end-users were 
experiencing: 
“First of all there is no one started to work in this hospital unless they first 
take a training session with an IT to teach them about how to use the 
system. Secondly, every supervisor or manager of each department also 
needs to make sure that every staff member in his Department is capable 
and has received required training for using the system. Thirdly, every 
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now and then we conduct a surveillance to know what problems and 
challenges that users are suffering from or facing when using the system. 
Most of the time the only concern that the users are indicating is the time 
concern. The time concern is the internal issue…externally is dealing and 
going through process with the Ministry of health. Also dictation was one 
of the solutions that we introduced to overcome this issue.” (Interviewee 
1) 
 
He mentioned that after training sessions are performed, the hospital conducts a 
surveillance process to identify any problems with the system and whether users are 
experiencing difficulties engaging with it. In addition, the interviewee noted that 
time is a concern when it comes to training; thus, the hospital adopted dictation as a 
solution to overcome the time concern issue.  
 
Another interviewee explained that training was undertaken across an entire 12-
month period. Furthermore, the hospital offered a user manual to the end-users as 
well some short videos explaining how to use the system: 
“We did the training for a whole one year. We have fixed calendar, for 
example if one of the staff went for a holiday and need to refresh their 
mind about how to use the system such training sessions were available 
all of the time during that training year. Especially for staff in like the 
reception, they are not really familiar about health information systems. 
We also made a user manual in hard copy, we also had video a 
documentary one, explaining how to use the system step-by-step.” 
(Interviewee 6) 
 
Then she added: 
“We offered training sessions in both languages one in English language 
and one in Arabic language for those with low English language 
proficiency.” (Interviewee 6) 
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“These training sessions were offered to the physicians and the physicians 
had to choose the most appropriate time and place for them to have this 
training sessions. Physicians over the age 60 they never accept to use the 
system, so we had to train the nurse with them in order for the nurse to 
be responsible of the data entry on the system.” (Interviewee 6) 
 
 
Training sessions were offered in both Arabic and English. The interviewee also 
mentioned that special customised training sessions specifically for the physicians 
were provided. Physicians over the age of 60 years were reported to be refusing to 
use the system. As a solution, nurses were trained to use the system on behalf of 
the physicians, undertaking data entry and other related tasks.  
 
Some hospitals have given considerable thought to aspects of training to ensure that 
people have the appropriate skills to use the system:  
“We have a specialized department we just get a request of training for 
this new staff and there is no new employee work in the hospital without 
having a training session about using the system. And after having this 
training session the staff need to get an approval for using the system and 
that he has the required skills. We have three environments, training 
environment, test environment and live environment. Training 
environment is the training room that employees can go and train as 
much as they want and use it and can do whatever they want in order to 
be familiar about using this new system. This will help to kill the fear of 
using the system. 
We also have some customized training sessions specifically for people 
with different skills and abilities. For example this customized training 
session offered to people with no English language or people who don't 
know how to use computers. Training phase was one of the most difficult 
and long phase of the implementation of the system.” (Interviewee 6) 
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The interviewee mentioned that the training phase had been a very difficult and 
lengthy phase of the implementation. The hospital offered special sessions for new 
employees, in which new employees were tested to ascertain whether they had the 
required skills to use the system. Based on the previous interviewee’s comments, it 
appears that the hospital placed a large emphasis on the training aspect. The 
training approach they used seems to be comprehensive and also took into account 
the language issue, which is a common barrier to EMR implementation in Saudi 
Arabia (Alkraiji et al., 2013; Hasanain & Cooper, 2014). 
 
Most of the interviewees mentioned the importance of having specialised sessions 
offered for physicians:  
“We offered one-on-one training sessions for the physicians. Because 
they're a key member of the implementation to be successful.” 
(Interviewee 3) 
 
Other hospitals have assigned champions to assist staff in using the system:  
“Also you need to have a champion user. This champion user would be 
that representative of the project manager. These champion users must 
be involved in the implementation process.” (Interviewee 5) 
 
Similarly, another interviewee mentioned that: 
“We have created the physician champion from each medical services. 
They are the ones that who were assigned and responsible about the 
training. We found out the bringing someone from outside to train the 
physicians is not going to work. Two hours session is not going to work. 
We need one-to-one. We need a physician to be sitting with another 
physician and train him. We have just started now this approach. Before 
we had someone to explain the system to 20-25 nurses on a PowerPoint 
in a one to two hours class and that’s it. It didn’t work well for us. The 
best way for us now is to introduce these champions.” (Interviewee 4) 
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The results of the Training Planning minor sub-theme highlight the importance of 
well-designed training sessions being offered to all end-users, confirming the 
findings of several authors (Aanestada & Jensen, 2011; Al-Aswad et al., 2013; 
Boswell, 2013; Cresswell et al., 2013; Ford et al., 2010; Hasanain & Cooper, 2014; 
Hasanain et al., 2014; Lluch, 2011; Lorenzi et al., 2009). The literature review from 
Chapter 2 mentions that the World Health Organization’s 2006 report identified that 
a lack of appropriate training as one of the barriers to EMR implementation in 
developing countries (WHO, 2006).  
 
The ACHC (2008) report, which outlined an EMR implementation framework, was 
also discussed in Chapter 2, and mentioned that training was a very important 
aspect in the implementation process (AOHC, 2008). The report suggested that 
training needs to be considered and planned for during the ‘Project Activates and 
Planning Phase’ (AOHC, 2008). The ‘Project Activates and Planning Phase’ is the 
second phase of pre-implementation, and aligns with the pre-implementation phase. 
In this phase, the hospital plans for implementation and assesses both hospital and 
staff needs and status and also offers training sessions (AOHC, 2008). Any sound 
EMR implementation framework should take into account the need for training.  
 
Having presented and discussed the first sub-theme, Planning, under the 
Organisational Considerations theme, the chapter now turns to present and discuss 
the second sub-theme, Assessment, under the same node. 
 
 Assessment 
Assessment represents the second sub-theme of the Organisational Considerations 
theme and includes assessing the various requirements that need to be taken into 
account prior to the implementation of an EMR system in Saudi hospitals. Several 
interviewees in Study 2 highlighted the importance of the assessment step. They 
also addressed aspects that need to be included in the assessment step, including an 
examination of current capability and anticipated needs: 
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“First for most there has to be a need assessment for the hospital, by a 
qualified team. This assessment should include first whether the hospital 
has an electronic system or not, the efficiency of the software in use, 
whether the human resources and manpower are ready and qualified to 
use the system or not, if the infrastructure of the hospital ready for such 
implementation or not, as well as finance.” (Interviewee 1) 
 
“We made an assessment for the requirements of each of the 
departments in the hospital...” (Interviewee 6) 
 
The previous interviewees mentioned that hospitals need to assess the available 
resources and requirements as well as the hospital’s infrastructure. Interviewee 1 
also mentioned that assessment should be conducted by a qualified team. The 
assessment needs to identify whether the hospital has a HIS or not and the available 
human, financial, and technological resources. Vendor selection was seen as part of 
the needs assessment: 
“When you want to implement a system you have to see what the hospital 
has in regards to resources, and then based on that you do the 
implementation and choose the vendor.” (Interviewee 1) 
 
Interviewees revealed that some hospitals do not conduct the assessment step, but 
instead select a vendor and then force the hospital to use that vendor: 
“But the reality here is the opposite, they go and choose the vendor and 
then they force the system on the hospital without doing an assessment 
before choosing the system and vendor.” (Interviewee 2) 
 
Similarly, another interviewee argued that some hospitals did not conduct resources 
assessment even while giving the impression that they do: 
“They don’t do assessment. They say that they do assessment but they 
don’t. In reality they don’t.” (Interviewee 2) 
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An inspection phase was seen as part of comprehensive assessment: 
“There has to be inspection, which is the inspection phase.” (Interviewee 
2) 
 
This interviewee added: 
“Actually it starts with the go-live step.  If the end-users are not sending 
you their feedback on how to enhance the system, change and improve it, 
you are going to move nowhere.” (Interviewee 2) 
 
The inspection phase involves assessing and testing the system’s usability by the 
end-users (Walji, Kalenderian, Piotrowski, Tran, Kookal, Tokede, White, Vaderhobli, 
Ramoni, Stark, Kimmes, Lagerweij & Patel, 2014). The inspection phase assists with 
identifying usability problems as well as evaluating the system’s functionality and 
usability (Walji et al., 2014). According to Marbury and Ritchie (2014), it is important 
to inspect and vet not only a system’s functionality, but also whether the vendor has 
delivered all the promised requirements. Such inspection needs to occur during the 
post-implementation phase (Marbury & Ritchie, 2014; Walji et al., 2014). 
 
The findings of the current study reflect the literature indicating that resources 
assessment is an important step for EMR implementation by ensuring that hospital 
requirements are identified (Ajami, Ketabi, Isfahani & Heidari, 2011; Ghazisaeidi et 
al., 2014a; Minard, Dostaler, Taite, Olajos-Clow, Sands, Licskai & Lougheed, 2014). 
The purpose of the assessment step is to identify the hospital’s level of preparedness 
for implementing an EMR system (Ajami et al., 2011). Assessments can help to avoid 
several challenges and barriers to successful implementation (Ajami et al., 2011; 
Ash, Berg & Coiera, 2004; Koppel, Metlay, Cohen, Abaluck, Localio, Kimmel & Strom, 
2005; Koppel, Wetterneck, Telles & Karsh, 2008; Wetter, 2007). For example, the 
resources assessment step usually includes assessing both organisational and 
technological resources in the hospital, such as technical devices, technical 
requirements, and qualified human resources (Ajami et al., 2011). Other authors 
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argue that the assessment phase needs to also assess a system’s competency to 
meet and deliver all requirements of the hospital (Cherry, 2011; Gaylin, Goldman, 
Ketchel & Moiduddin, 2005; Ghazisaeidi et al., 2014a; Hernandez-Avila et al., 2013; 
Mc Quaid, Breen, Grimson, Normand, Dunne, Delanty, Kalra & Fitzsimons, 2010; 
Mustain et al., 2008; Pare, Sicotte, Poba-Nzaou & Balouzakis, 2011).  
 
Lorenzi et al.’s (2008) study showed that EMR implementation depends on several 
issues, such as technology, change management, and education. In order to conduct 
the readiness assessment and identify all requirements and factors for such 
implementation, another study suggested that four main factors need to be included 
in the assessment (Ajami et al., 2011). The first factor is the assessment of 
organisational culture, which focuses on all organisational aspects of the 
assessment. Organisational culture assessment involves assessing aspects such as 
the overall perception of the end-users, organisational infrastructure, and status. 
The second factor is the assessment of management and leadership; that is, to 
assess the hospital’s financial and human resources to ensure that the hospital has 
sufficient financial resources and also a qualified and skilled implementation team to 
plan and manage the EMR implementation. The third factor is the assessment of 
operational readiness assessment. Operational readiness assessment evaluates the 
planning, policy, procedures, staffing, training, and protocols that will guide the 
implementation. The fourth and final factor is the technical readiness assessment 
(Ajami et al., 2011).  
 
As previously mentioned, hospitals need to assess the available technical resources 
and environment, such as technical devices, to ensure that they are capable and 
ready for implementing an EMR system (Ajami et al., 2011). These four factors have 
been adopted from a review study in 2011, which collected more than 100 articles 
and reports and reviewed 45 articles focusing on readiness assessment and 
requirements for EHR implementation (Ajami et al., 2011). 
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In summary, several authors have indicated that resources and readiness 
assessment is essential for EMR implementation, and needs to be conducted prior to 
the implementation (Ajami et al., 2011; Cherry, 2011; Hernandez-Avila et al., 2013; 
Mc Quaid et al., 2010; Mustain et al., 2008). Readiness assessment and hospital 
preparation have also helped minimise workflow disruptions and challenges that 
could accompany any EMR implementation (Ajami et al., 2011; Gagnon & Scott, 
2005; Mustain et al., 2008). Since several interviewees mentioned that some Saudi 
hospitals did not conduct resources assessment, it would appear that some Saudi 
hospitals may benefit from adopting what have been identified in the international 
literature as important ingredients of successful EMR implementation. Thus, any 
implementation developed for Saudi hospitals may benefit from including a 
comprehensive assessment phase.  
 
The chapter now moves on to present and discuss the third sub-theme, 
Management. 
 
 Management 
The sub-theme Management focuses on issues related to managing the EMR system 
implementation project as well as change management. These issues incorporate a 
number of aspects, such as the way the implementation needs to be conducted, the 
project team, having a Request for Proposal (RFP) for the implementation, as well as 
managing the implementation timeframe.  
 
Project management involves managing the implementation project and providing a 
bridge between the top management tier and other bodies, such as the vendors 
(Keshavjee et al., 2006). The project manager ensures that the implementation is 
conducted as planned, solves problems, and coordinates internal and external 
communication (Boonstra & Broekhuis, 2010; Keshavjee et al., 2006; Pendergrass & 
Ranganathan, 2014). As previously discussed in Chapter 4, change management 
assists to ensure that the hospital is ready for the new change that will be 
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conducted, including preparing end-users for the new system and identifying and 
meeting their needs (Carnall, 2007; Keshavjee et al., 2006; McAlearney, Hefner, 
Sieck & Huerta, 2014; Schmucker, 2009). Project management and change 
management were two aspects that the interviewees mentioned as being important 
when managing EMR implementation in Saudi hospitals:   
“In addition, there is a poor project management. Why? Because they 
don’t understand this issue.” (Interviewee 2) 
 
The previous interviewee stated that, in Saudi Arabia, project management is 
ineffective and poorly understood as a concept. He then added: 
“The project team are not involved. They either let the company prepare 
and send the RFP or they take it from another hospital or even they get 
some resources from the Internet and put them together.” (Interviewee 
2) 
 
In addition to poor project management, another difficulty that some hospitals in 
Saudi Arabia face is that the project team is not often involved in preparing the 
Request for Proposal (RFP). One interviewee mentioned that the project needs to be 
divided into multiple different projects, and that the RFP also needs to be divided 
based on these multiple projects: 
“You need to divide the project into a multiple projects and assign these 
projects to the most qualified vendors. You would need to have an RFP for 
each of the divided projects but in fact it's one RFP and then divided into 
many RFPs.” (Interviewee 5) 
 
The preparation of the RFP can be time-consuming: 
“It took us around nine months to write the RFP of the system. The RFP 
will determine your contract with the vendor in the market.” (Interviewee 
5) 
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Managing EMR implementation was seen as highly complex and in need of high-
order project management staff, involving the roll-out of multiple projects within the 
overall larger project. The preparation of the RFP was seen as a time-consuming 
task. Some hospitals may underestimate the time and complexity involved in the 
management aspect. Another interviewee indicated that one of the mistakes 
hospitals made was not having a well-designed RFP: 
 “If we go 12 years back, it would be completely different. The RFP before 
was 2 pages. Now I am designing an RFP and it would be at least 200 
pages. So, we did learn from our mistakes but unfortunately it was too 
late. There was no well-designed RFP, more or less, what was available in 
the market at that time.” (Interviewee 4) 
 
Aside from the project management issue, interviewees also stated that EMR system 
implementation in Saudi hospitals needs be conducted in a phased implementation 
approach: 
The only thing that I really would like to tell the Minister of Health that if 
they want to do the implementation, do it in a phased implementation 
approach. This approach is more likely to be successful.  But if they do it 
in a bulk, they will not complete it and it will not be successful. 
(Interviewee 6) 
 
Other interviewees indicated the need for phased EMR implementation:  
“Also as I said you have to have multiple projects of the implementation 
but also at the same time don't overdo it.” (Interviewee 5) 
 
“The second barrier is to start too big. Because any problem any issue you 
would face, this would collapse everything.” (Interviewee 5) 
 
One of the interviewees mentioned that a hospital had encountered difficulties when 
it implemented a HIS without undertaking a phased implementation process: 
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“This is the only issue that I think that the hospital did not do properly 
from the beginning, which is having a good plan and doing a phased 
implementation.” (Interviewee 1) 
 
Another interviewee noted that, based on his personal experience, phased 
implementation could mitigate overall failure of implementation: 
“… usually we have a problem with the phases. Actually, based on a 
consultation that I made, I have divided them into phases.” (Interviewee 
2) 
 
And then he added: 
“If we do these five phases according to the right way how to conduct it, 
we will avoid any failure.” (Interviewee 2) 
 
Yet another interviewee mentioned that the hospital in which he worked 
implemented the HIS in phases. These phases took approximately 10 years to 
implement. He stated: 
“We started in 2010 CPOE implementation, and we already started phase 
one of EHR since 2000.” (Interviewee 4) 
 
Another issue that the interviewees highlighted was the concept of change 
management as an important component of EMR implementation: 
“Also change management is another important thing and it is very painful 
over here. Change management needs to be considered even before you 
start the implementation.” (Interviewee 5) 
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Another interviewee had similar view: 
“Unfortunately we don’t invest in change management. One of the big 
challenges that we learned is that you have to invest more in change 
management.” (Interviewee 4) 
 
A lack of change management staff, insufficient change management considerations, 
poor project management, and poor or quick RFP design were seen as barriers to 
EMR implementation in Saudi hospitals. The data show that interviewees 
emphasised appropriate project management and a qualified project team as crucial 
to EMR implementation needs, confirming the findings of several other authors 
(Ajami et al., 2011; Boonstra & Broekhuis, 2010; Boonstra et al., 2014; ITU, 2008; 
Minard et al., 2014). Boonstra, Versluis, and Vos (2014) discuss how EMR 
implementation needs sufficient, experienced, and qualified project management 
and leaders; Keshavjee, et al. (2006) mention that EMR management needs to be 
available throughout all pre-implementation, implementation, and post-
implementation phases of EMR system. 
 
Keshavjee, et al. (2006) also argue that change management is essential for EMR 
implementation, and that change management considerations can help in reducing 
end-users’ resistance levels (Keshavjee et al., 2006). Boonstra & Broekhuis (2014) 
indicate that change management is an effective concept to assist in reducing 
physicians’ resistance to using the newly implemented EMR system. Pendergrass and 
Ranganathan (2014) reported in their study that organisational change, such as 
implementing an EMR system, is a complicated issue and that ineffective change 
management was one of the factors that led to failed EMR implementation. 
Additionally, findings of the Management sub-theme show that EMR implementation 
needs to be conducted in a phased approach and that some EMR implementations 
have failed in Saudi hospitals because they did not use a phased implementation 
strategy. Several studies have reported that successful implementations of HIS have 
used a phased approach to maximise implementation success and avoid errors and 
challenges (Crema & Verbano, 2013; Ghazisaeidi et al., 2014b; Lei et al., 2013; 
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Nguyen et al., 2014; Sultan et al., 2014; WHO, 2006). The World Health 
Organization’s 2006 report relating to EHR implementation in developing countries 
indicated that a phased implementation approach appears to be preferred by many 
hospitals and organisations due to the enormous change required for such 
implementation. As discussed in Chapter 3, phased implementation includes making 
use of pre-implementation, implementation, and post-implementation phases 
(Ghazisaeidi et al., 2014b; Lorenzi et al., 2009; Were, Emenyonu, Achieng, Shen, 
Ssali, Masaba & Tierney, 2010). The phased implementation approach that most 
interviewees mentioned corresponds with findings and recommendations from the 
boarder literature; as such, an approach like this should be considered when 
planning to implement EMR systems in Saudi Arabia. 
   
Because both the literature and the results of Study 2 highlight the importance of 
project management and change management, these concepts were considered 
when formulating the EMR implementation framework of this project. Now the 
chapter moves on to present and discuss the final sub-theme of the Organisational 
Considerations theme: Human Resources. 
 
Human Resources 
The final minor sub-theme of the Organisational Considerations theme was Human 
Resources. Two issues arose as important considerations for Human Resources: 
Qualified Human Resources and Right Person in the Right Place. The results and 
discussion for both minor sub-themes are presented below. 
 
Qualified Human Resources 
Several interviewees identified lack of qualified human resources as one of the main 
challenges for EMR implementation in Saudi Arabia:  
“They need to consider recruiting people who are qualified in this field. 
The lack of appropriate experience and people with good knowledge 
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about this field is one of the main challenges for such system to be 
implemented here in Saudi Arabia.” (Interviewee 6) 
“The second challenge is the availability of the qualified human resources, 
such as Information Technology.” (Interviewee 9) 
 
Another interviewee attributed some EMR implementation failures in Saudi Arabia to 
a lack of qualified human resources: 
“There are a number of big specialised hospitals that went through very 
difficult times during implementing health information system. The failure 
was there because there was no involvement of qualified people.” 
(Interviewee 8) 
 
For another two interviewees, a lack of qualified human resources particular to 
Health Information Management and Health Informatics was apparent: 
“There are no specialists to assist the shift from paper-based to electronic 
health record. Meaning that there is a gap and shortage in specialised in 
Health Information Management and Health Informatics professionals. 
They depend only on the IT.” (Interviewee 2) 
 
“There is a lack of experiences and no strategic vision among the staff as 
well as lack of experts in the field of Health Informatics.” (Interviewee 7) 
 
The Minister of Health (MOH) has also indicated that, if hospitals had appropriately 
qualified specialists in the field of Health Information Management and Health 
Informatics, EMR implementation in Saudi hospitals would be a success: 
“My advice is to involve a health information manager specialist in the 
implementation process of Electronic Medical Record. If we have such 
specialist and have informatics specialist and all the required workforce, 
electronic medical implementation would be successful here in Saudi 
Arabia.” (Interviewee 8) 
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Some of the interviewees indicated that EMR implementation should be managed by 
qualified people with the appropriate project management, IT, and EMR skills:    
“I think we have to assign some people who are very qualified to manage 
such a project and implementation and who can adjust to the 
implementation plan with any system or vendor that they going to 
choose.” (Interviewee 1) 
 
The human resources working in this area need to be able to plan, manage, and 
adjust the implementation project. Likewise, another interviewee indicated that the 
implementation team should have the required qualifications and knowledge to 
manage the implementation.  
“Another important challenge is building a team. If you have a team that 
are not aware of the system and just think that it's software that needs to 
be installed and users can use it straight away, this would be a disaster. 
But you don't need very qualified people in your team like maybe you 
need one consultant. And the other members of the team need to be very 
strong. They need to know what they are doing.” (Interviewee 5) 
 
The previous interviewee argued that not all members of the implementation team 
need to be highly qualified. He mentioned that the team needs to have a strong and 
qualified consultant, and that the rest of the team, while not needing to be highly 
qualified, still needed a certain level of proficiency. Thus, skilled and qualified 
leadership with a computer support team were seen as important ingredients to aid 
EMR implementation.   
 
Interviewees were also asked about measures or solutions that could be applied to 
help to overcome the lack of qualified human resources barriers in Saudi hospitals. 
The outsourcing of particular tasks was seen as a suitable strategy in some 
instances: 
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“We also faced the problem of lacking human resources to do the 
transcription after doing the dictation by physicians.  In order to solve this 
issue we found a company in the Philippines and outsourced this issue, we 
used to send the dictation on a daily base and they returned the 
transcripts in 48 hours with 98% of accuracy. This saved us a lot of time 
and also saved us the financial burden of doing so, because it is less 
expensive to do the transcription externally rather than hiring someone 
here to do the job.” (Interviewee 1) 
 
This interviewee explained that the hospital in which he was working sent verbal 
dictations from physicians to an international company to transcribe in order to 
overcome the lack of human resources available to do the transcription locally, as 
well as to minimise the cost of such a task.  
 
It is clear from the interviewees’ statements that a shortage of qualified human 
resources is problematic in Saudi hospitals. Stakeholders also mentioned a lack of 
specific specialists involved in EMR implementation.  
 
Right Person in the Right Place 
The second issue that interviewees identified in relation to human resources in Saudi 
hospitals was the importance of putting the right person in the right place: 
 
“It is very important also to put the right person in the right place, like 
people with medical background can work on the medical aspect, and so 
on.” (Interviewee 1) 
 
Other interviewees mentioned that hospitals sometimes assign one person to 
perform several different tasks and roles: 
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“Sometimes you find the project manager, and sure you have noticed, 
that you find these managers working everywhere… doing many different 
tasks and many different jobs.” (Interviewee 2) 
  
“But we didn’t have the support. So, I was the project sponsor, project 
manager and everything.” (Interviewee 3) 
 
“However, health information management and health informatics are not 
widespread. We only have the IT and computer science.  It’s just like 
hiring someone specialized in radiology to work in a laboratory. This is the 
reality.” (Interviewee 2) 
 
“Sometimes they even hire people from IT to work in Heath Informatics 
tasks, and IT and Health Informatics are completely different from each 
other”. (Interviewee 7) 
 
With insufficient numbers of specialised human resources in the field of Health 
Information Management and Health Informatics, some hospitals depend instead on 
an Information Technology (IT) specialist to undertake project management tasks 
and to determinate the roll-out of EMR. In this way, appropriate staff allocation has 
often not been achieved within hospitals implementing EMR systems in Saudi Arabia. 
  
Several authors have highlighted the issue of insufficient human resources and how 
this can negatively impact on implementation success (Boonstra et al., 2014; 
Ghazisaeidi et al., 2014b; Keshavjee et al., 2006; Zandieh et al., 2008a). Thus, the 
study findings confirm what has already been noted in the broader literature. For 
example, a study in 2013 reported that one of the barriers to successful EMR 
implementation in developing countries is a lack of human resources, specifically 
medical experts, to manage and implement the system (Kossai & Piget, 2014).  
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The findings from the Human Resources sub-theme demonstrate that two main 
issues need to be considered in Saudi hospitals. The two issues that interviewees 
identified were lack of qualified human resources as well as the need to put the right 
person in the right place. Furthermore, it was emphasised that few specialists in the 
fields of Health Information Management and Health Informatics are available. 
These findings concerning the lack of human resources in Saudi Arabia for EMR 
implementation confirm what several other authors have recently reported (Alanazy, 
2006; Albejaidi, 2010; Alkraiji et al., 2013; Almalki et al., 2011; Hasanain & Cooper, 
2014; Hasanain et al., 2014). The issue of lack of human resources was first 
identified by Alanazy in 2006, and again in 2013 and 2014, demonstrating that the 
issue is an ongoing concern (Alkraiji et al., 2013; Hasanain et al., 2014). Since EMR 
implementation in Saudi hospitals remains low and slow (Altuwaijri, 2008; Altuwaijri, 
2011; Hasanain et al., 2014), issues relating to human resources should be 
considered when developing an EMR implementation framework for Saudi hospitals 
as part of the current research.  
 
The previous section presented and discussed findings from the second theme, 
Organisational Considerations. This second theme looked into several organisational 
aspects that need to be considered when planning to implement an EMR system. 
These aspects include Planning, Assessment, Management, and Human Resources. 
The thesis now turns to examine the final theme: Environmental Considerations. 
 
6.3.4 Environmental considerations theme  
This section presents and discusses results of the Environmental Considerations 
theme and its sub-themes. As Figure 6.7 shows, the sub-themes of Environmental 
Considerations are Resistance and Language. Each of these two sub-themes will be 
considered in turn. They highlight information that interviewees thought were 
essential for successful EMR implementation. 
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Resistance  
The resistance sub-theme incorporates one minor-sub-theme: Job and Gender. 
Resistance was seen as one of the possible barriers to EMR implementation in Saudi 
hospitals: 
“The other barrier is the compliance of the users. Users that includes 
everyone from nurses from administration from physicians end users… 
Resistance is happening because some users think that they are not good 
enough to use the system and they are afraid to use it. Also some users 
are concerned that the system would take them more time to do their 
tasks compared with using the paper record system. Also some physicians 
believe that because of the workload and the big number of patients they 
are seeing, that using the electronic record system will make it more 
difficult for them and would not be able to see all patients.” 
(Interviewee 1) 
 
“Of course the biggest challenge is healthcare workers acceptance to 
adopt EMRs. These workers are used to the traditional system and 
another challenge is how to change these views, which needs 
development and improvement approaches. This is the biggest challenge 
to convince the healthcare workers to adopt such a system.” 
(Interviewee 9) 
Organisational 
Considerations 
Technological 
Considerations 
Environmental 
Considerations 
- Resistance 
- Language 
 
 Figure 6.8: The sub-themes of the Environment Considerations theme 
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Interviewees mentioned that end-users tend to resist the use of a new system for a 
number of reasons, such as fear of not knowing how to use the system, the belief 
that using the system competently would take a long time in terms of mastering 
what is required, as well as the belief that using the system could increase the 
workload of end-users. Interviewees also noted that it is difficult to convince end-
users to adopt and adjust to a new system. 
 
Job and Age 
A number of interviewees indicated that physicians, particularly older physicians, are 
more likely to resist the system than all other users:  
“As you know physicians and nurses and many staff resisted the use of 
the electronic system just like everywhere else. Especially for senior 
(older) physicians because they are old and they've been in the career for 
a long time and they resist using the system for a long period of time and 
even refused to use the system. It’s only very small percentage of the 
physicians. Whoever wants to do a right implementation needs to first see 
the end users and know their needs.” (Interviewee 1) 
 
“Physicians’ resistance to change is a stage that we haven’t reached yet so 
that we can’t say that we suffer from resistance and lack of acceptance.  
The end users basically want two things, ease of use of the system and 
usefulness of the system.”  
(Interviewee 2) 
 
“At the same time, we have the human factor, we always face the 
resistance. The change is always difficult, especially when it comes to the 
physicians’ side, they always resist the change. They always believe, let’s 
say …I have been practicing this paper format for 20 years, and then all 
the sudden you want me to spend 10-20 minutes doing this… Why?” 
(Interviewee 4) 
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Notably, interviewees emphasised the resistance issue and that physicians represent 
the health professionals who resist new systems the most. Additionally, some 
interviewees stated that senior physicians are very resistant to use a new system 
and would sometimes even refuse to use it at all.  
 
Interviewees also shared their views on how to minimise and overcome the 
resistance issues that they face: 
“Any change in any organization will face resistance in the beginning. So 
when you introduce the system you will face different types of users, you 
will face resistant users, vulnerable users and some will be problem 
makers and some will be the excited users that will make the 
implementation a success. Change management here would involve how 
to make all these different types of users adapt to this new system.” 
(Interviewee 5) 
 
The interviewee stated that resistance is a normal reaction when implementing a 
new system. Moreover, the interviewee suggested that the concept of change 
management would be a useful tool to overcome such resistance. However, others 
had different views. For example, one of the interviewees mentioned that, in order 
for their hospital to try to solve the resistance issue, the hospital sought to make 
end-users happy about using the system: 
“So we tried to solve every issue and problem that the users were 
complaining about and tried to make them happy about using the system. 
And also we didn't make it compulsory to use the system, we tried to 
convince the users about the benefits of using the system and encourage 
them.” (Interviewee 1) 
 
The hospital attempted to encourage end-users by describing the advantages of 
using such as system, and introduced the system without demanding compliance. 
Other solutions were applied in order to overcome the resistance issue:  
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“We also had a super-user and we faced big resistance from the 
physicians here. So we had to delay the go-live stage so we could give 
them the proper training and reduce the resistance. Now they are using 
the system and they can't stop using it and they feel lost if they don't use 
it.” (Interviewee 6) 
 
According to this interviewee, the hospital assigned a super-user to help address the 
resistance issue. A super-user, as the word suggests, refers to an individual who is 
an expert in using the system and is someone staff can approach to discuss any 
difficulties they have in using the system and receive assistance in addressing these 
difficulties. Training sessions were also provided in order to reduce resistance 
(Interviewee 6). Another interviewee mentioned that a ‘physician champion’ (similar 
to the concept of a super-user) was assigned to train physicians: 
“As I previously mentioned, there are different approaches for addressing 
the human factor, especially for physicians. You would not bring a nurse 
to train a physician, even if the nurse was superior about using the 
system. The sociological effect is there. The physician will not accept it. 
The physician would need a physician to train the physician. That’s why 
we introduced the physician champion.” (Interviewee 4) 
 
“People when they participate in something from the beginning, by the 
end of the project they will accept it. But if you were developing and 
designing a system, say for three years, and those people have no clue 
about what it is going on, and then all of a sudden they tell them that 
you’re going to use that system, everyone will resist.” (Interviewee 4) 
 
Introducing a physician champion, as well as end-user involvement, were suggested 
as strategies to overcome or minimise the resistance issue—in particular, physician 
resistance. The previous interviewee also highlighted the importance of involving 
end-users from the beginning to reduce the likelihood of resistance.  
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 Language 
The second sub-theme of the Environmental Considerations theme was Language. 
One of the interviewees, who works in a private hospital, indicated that language 
was not an issue in the hospital in which he works: 
“We didn't face any problem with the language issue. I think it would be 
an issue if the implementation is being done at a departmental level, not 
at a hospital level. The electronic medical record system users are usually 
ready to use the system because it is used by medical staff that already 
have the required English language proficiency and terminology. Because 
our hospital policy that if a staff in the medical field doesn't have the 
required English language proficiency we don't hire them. English 
language is a must for this hospital and it's the business language that we 
use.” (Interviewee 1) 
 
This interviewee stated that everyone in the hospital has to have an English 
language literacy level appropriate to using the system, as per hospital literacy 
standards policy. 
 
For other interviewees, language was viewed as an issue that ought to be 
considered: 
“Like those people with low English proficiency, they have some basic 
English language background… they know the word open or close but it 
would be harder for them to understand the explanation and the process 
of using the system in English, so we explain the steps in Arabic 
language.” (Interviewee 6) 
 
“Even the available workforce, their English language literacy and their 
computer literacy levels are poor.” (Interviewee 8) 
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Language was thought to be one of the aspects that would affect the use and 
implementation of EMR systems in Saudi hospitals, particularly public hospitals. 
Interviewees indicated that some of the health workforce have poor English 
language literacy levels, necessitating the provision of some training sessions in 
Arabic language to those who have a low level of English language literacy. 
  
Results of the Environmental Considerations theme highlight two social barriers that 
hinder and obstruct EMR implementation in Saudi Arabia: resistance and language. 
The interviewees viewed resistance as one of the important aspects that would need 
to be considered in order to have successful implementation. Results showed that 
hospitals are already trialling several methods to address the resistance issue, for 
example, assigning either a super-user or a physician champion, training of the end-
users prior to the go-live stage, involving end-users in the early stages of 
implementation, as well as educating end-users about the benefits of using an EMR 
system. To overcome the language issue, training sessions were provided in Arabic 
language in order to address poor English literacy levels.  
 
The findings relating to the resistance of EMR end-users in Saudi hospitals reflects 
the findings of several other authors (Alanazy, 2006; Alkraiji et al., 2013; El-Mahalli, 
El-Khafif & Al-Qahtani, 2012; Hasanain & Cooper, 2014; Hasanain et al., 2014; 
Khalifa, 2014). In Saudi hospitals, resistance was identified as a barrier to EMR 
implementation as far back as Alanazy’s study in 2006. A number of studies in other 
countries, particularly developing countries, have also found that resistance can 
negatively affect the implementation process (Chen & Akay, 2011; Hernandez-Avila 
et al., 2013; Li, Talaei-Khoei, Seale, Ray & Macintyre, 2013; Ngafeeson, 2014; 
Sultan et al., 2014; Turna & Palvia, 2014; WHO, 2006). Siadat et al. (2013) state: ‘If 
health care providers resist change or do not possess attributes necessary for 
change (e.g., adaptability and growth-orientation), the change process is less likely 
to proceed’ (p. 2). Another study undertaken recently reports that the issue of 
resistance is increasing and that healthcare personnel need to be trained in order to 
support HIS implementation (Ngafeeson, 2014).  
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The findings from the Environmental Considerations theme also suggest that the 
concept of change management could be applied to minimise end-user resistance. 
This finding also aligns with the broader literature (Ajami & Arab-Chadgani, 2013; 
Lorenzi et al., 2009; Rohm et al., 2013; Schmucker, 2009; Takian, 2012; Turna & 
Palvia, 2014). For example, Rohm et al. (2013) mention that ‘successful application 
of generally-accepted principle of Change Management, with particular attention 
paid to the element of Communication, has been cited as a possible solution to 
Human resistance’ (p. 87). Thus, it is important to consider the concept of change 
management when implementing EMR systems (Ajami & Arab-Chadgani, 2013; 
Lorenzi et al., 2009; Schmucker, 2009; Turna & Palvia, 2014).    
 
Another conclusion from the Environmental Considerations theme was that 
physicians resist the system more than other health professionals. Several studies 
have similarly reported that physicians comprise the group of health professionals 
most resistant to using an EMR system (Ajami & Bagheri-Tadi, 2013; Boonstra & 
Broekhuis, 2010; Lorenzi et al., 2009; Turna & Palvia, 2014; Zandieh et al., 2008a; 
Zandieh, Yoon-Flannery, Kuperman, Langsam, Hyman & Kaushal, 2008b). However, 
a study conducted in 2013 has suggested that physicians do not resist the system 
because they do not want to use it, but rather hesitate to use the system because 
they are concerned that using the system would interfere with workflow (Rohm et 
al., 2013). That is to say, physicians were reported to have concerns about time 
efficiency when using the EMR system. This could be due to the widespread 
assumption that an HIS such as EMR would slow the workflow and that paper-based 
systems are much quicker and more efficient (Boonstra & Broekhuis, 2010; Rohm et 
al., 2013). Time is important for physicians; therefore, it is essential to educate 
physicians and all other end-users about the benefits and positive impact of using 
such a system (Boonstra & Broekhuis, 2010; Ghazisaeidi et al., 2014a; Rohm et al., 
2013). The findings show that resistance in general, as well physicians’ resistance in 
particular, are important concerns that need to be considered when implementing an 
EMR system. 
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This section has presented and discussed the findings of the third and final theme: 
Environmental Considerations. This final theme examined two sub-themes that 
should be considered when planning to implement an EMR system in Saudi 
hospitals, Resistance and Language. The findings of the Environmental 
Considerations theme largely align with the broader literature. 
 
Study 2 has a number of limitations. The number of interviewees was limited to 
(n=9) although it is noted that skills in the topic area are scarce. Further research 
which spends a larger amount of time in-country may be able to recruit additional 
numbers, however again it is noted that the overall number of experts in this area is 
likely small. The interviews were undertaken face-to-face and thus the researcher 
could only interview those who were available during her time in Saudi Arabia, for 
field work.  
 
6.4 Conclusion 
This chapter has presented the qualitative component of the project, which aimed to 
develop an understanding of the barriers to, and enablers of, EMR implementation in 
Saudi hospitals from the perspective of key stakeholders. Chapter 6 began by 
providing the methods used in Study 2, which included the study aims, sampling 
procedures, participants, instrument, and procedures for conducting the study. The 
study included nine semi-structured interviews with key stakeholders in the field of 
HIS implementation in Saudi Arabia. The chapter then turned to present the analysis 
plan for the interview data. The data analysis of the interview manuscripts was 
conducted using a thematic analysis approach, as outlined by (Braun & Clarke, 
2006). The justification for using thematic analysis was also presented.  
 
Research Question 4, which relates to the influence of factors that have led previous 
EMR implementations in Saudi Arabia to either succeed or fail, yielded a number of 
findings. Study 2 found that a number of technological, organisational, and 
  
203 Chapter 6: Study 2: Qualitative Interviews 
 
environmental aspects need to be considered when planning to implement an EMR 
system in Saudi hospitals. Some of these considerations have been identified and 
confirmed in the literature, but others had not previously been reported and may be 
unique to the context of Saudi Arabia. The findings suggest that a number of 
considerations need to be planned for during different phases of implementation, 
including pre-implementation, implementation, and post-implementation phases. The 
literature also suggests that EMR planning needs to take into account the tasks that 
should be performed during the pre-implementation, implementation, and post-
implementation phases (Devine et al., 2008; Kaufman, 2004; Roper et al., 2011; 
Simon et al., 2013). 
 
Change management and resistance were both identified, alongside a number of 
other factors that can lead to either a successful or failed implementation, based on 
the participant responses. These two factors aligned with the boarder literature 
concerning EMR implementation. The qualitative study of this doctoral research 
focused on answering research question 4, which examined the factors that have led 
previous EMR implementation attempts in Saudi Arabia to either succeed or fail. The 
analysis informed the development of the EMR implementation framework for Saudi 
public hospitals. 
 
In summary, following the methods section, Chapter 6 outlined the steps that the 
researcher undertook to analyse the qualitative data of Study 2. Based on the TOE 
theory, three main themes were presented from thematic analysis approach: 
technological, organisational and environmental considerations. A thematic map was 
also developed. The study used both inductive and deductive approaches. The TOE 
framework in particular used a deductive approach, where the data aligned with the 
TOE framework. The study also used an inductive approach where initial themes and 
sub-themes were generated from the data. Finally, the chapter presented and 
discussed results of Study 2.   
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Findings of the first theme, Technological Considerations, demonstrated that limited 
emphasis was placed on the technological aspect for EMR implementation in Saudi 
hospitals. Knowing how to use the newly implemented system was considered an 
important issue of the Technological Considerations theme, as well as ensuring the 
privacy function of the system. The literature confirms a lack of knowledge about 
and experience in using EMR systems as well as a lack of consideration of patient 
privacy issues in Saudi hospitals (Alkraiji, Jackson & Murray, 2014; Altuwaijri, 2008; 
El-Mahalli et al., 2012; Hasanain et al., 2014; Khalifa, 2013; Khalifa, 2014). Several 
studies in other countries show that end-users need to acquire strong EMR literacy 
levels and that hospitals need to ensure the privacy function of the implemented 
system (Boonstra et al., 2014; Greiver, Barnsley, Glazier, Moineddin & Harvey, 2011; 
Terry, Thorpe, Giles, Brown, Harris, Reid, Thind & Stewart, 2008; WHO, 2006). 
Therefore, these two issues need to be considered when planning to implement an 
EMR system (Longhurst, Palma, Grisim, Widen, Chan & Sharek, 2013; Razzaque & 
Jalal-Karim, 2010; Terry et al., 2008; Zhang, Ura & Kaplan, 2014). 
 
The chapter then presented the second theme, Organisational Considerations, which 
included the sub-themes of Planning, Assessment, Management, and Human 
Resources. The Planning sub-theme was the most complex of the sub-themes 
because it had four minor sub-themes associated with it. These minor sub-themes 
included Policy and Procedures Planning, Financial Planning, Vendor Selection 
Planning as well as Training Planning. It was suggested that hospitals should 
prioritise Policy and Procedure Planning when preparing to implement an EMR 
system; this finding aligns with the broader literature. However, the data highlighted 
that policy and procedures need to be documented and accessible and that policy 
makers should have the required the knowledge to execute these policies and 
procedures. Financial planning and adequate financial resources were also seen as 
essential when planning to implement an EMR system in Saudi hospitals, a finding 
confirmed by numerous authors in the literature (Alanazy, 2006; Alkraiji et al., 2013; 
Altuwaijri, 2011; Hasanain & Cooper, 2014; Khalifa, 2013). 
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The findings of Study 2 relating to Vendor Selection Planning indicate that several 
strategies are used for vendor selection in Saudi Arabia, and that failed experiences 
of EMR implementation might be attributed to the use of a Single Vendor Strategy. 
The literature suggests that the Best of Breed Strategy for vendor selection is the 
most successful and suitable approach; thus, such an approach needs to be 
considered when planning to implement an EMR system in Saudi hospitals.   
 
Planning for training should ideally facilitate the provision of comprehensive and 
well-designed training for end-users, particularly physicians. These findings reflect 
the broader literature (Devine et al., 2008; Fullerton et al., 2006; Gagnon et al., 
2010; Jacobs et al., 2007; Maust, 2012; Nguyen et al., 2014; Takian et al., 2012), 
and showed that a lack of training obstructs EMR implementation in Saudi hospitals. 
In addition, the findings suggest that training planning needs to be considered 
before implementing the system, or during the pre-implementation phase, once 
again confirming findings in the broader literature (AOHC, 2008; Bredfeldt et al., 
2013; Keshavjee et al., 2006; Leonard, 2013; Ludwick & Doucette, 2009). 
 
The findings of the second stub-theme of the Organisational Considerations theme 
suggest that some Saudi hospitals do not perform a readiness assessment. The 
literature, however, highlights the importance of such assessments (Ajami et al., 
2011; Cherry, 2011; Gagnon & Scott, 2005; Hernandez-Avila et al., 2013; Mustain et 
al., 2008). Assessment was seen as an essential aspect for consideration when 
planning to implement an EMR system in Saudi hospitals. Under the third sub-theme 
of the Organisational Considerations theme, Management, the findings highlight the 
importance of the concept of change management, which is confirmed by several 
authors in the literature (Ajami & Arab-Chadgani, 2013; Mustain et al., 2008; Pare et 
al., 2011; Schmucker, 2009). The findings also show that some hospitals in Saudi 
Arabia conduct a full implementation approach when implementing an EMR system, 
while others used a phased or staggered approach, breaking the full project down 
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into multiple smaller projects. The interviewees indicated that a phased approach 
was more appropriate for implementation in Saudi hospitals; a number of studies in 
the literature also recommend a phased approach for EMR implementation (Mustain 
et al., 2008).       
 
The final sub-theme of the Organisational Considerations, Human Resources, 
produced findings showing a lack of qualified human resources to manage and 
implement EMR systems in Saudi Arabia, reflecting the broader literature (Alanazy, 
2006; Albejaidi, 2010; Alkraiji et al., 2013; Almalki et al., 2011; Hasanain & Cooper, 
2014; Hasanain et al., 2014). The findings highlight the importance of putting the 
right individual/s in the right place and the need for involving Health Information 
Managers and Health Informatics specialists. Thus, the issue of appropriate human 
resources needs to be considered when planning to implement an EMR system in 
Saudi hospitals.  
 
The final theme generated from Study 2 was the Environmental Considerations 
theme, which looked at the social aspects of EMR implementation in Saudi Arabia. 
These social aspects included Resistance and Language, and these factors were 
thought to be hindering EMR implementation in Saudi hospitals. The literature 
similarly demonstrates that resistance is one of the EMR barriers in Saudi hospitals 
(Alanazy, 2006; Alkraiji et al., 2013; El-Mahalli et al., 2012; Hasanain & Cooper, 
2014; Hasanain et al., 2014; Khalifa, 2014). Furthermore, findings suggest that 
hospitals need to assign super-users and/or a physician champion in order to help 
minimise and overcome the resistance barrier, confirming the findings of a number 
of authors in the literature (Ajami & Bagheri-Tadi, 2013; Boonstra & Broekhuis, 
2010; McGinn et al., 2011; Morton, 2008; Unertl, Johnson & Lorenzi, 2012). 
 
Lastly, language was identified as a barrier to EMR implementation in Saudi 
hospitals, particularly in Saudi public hospitals. This finding has not been reported in 
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studies undertaken so far in Saudi hospitals, apart from the work of Hasanain and 
Cooper (2014). 
 
Having presented and discussed the qualitative findings, the next chapter presents 
an EMR implementation framework for Saudi Arabia. In effect, it brings together the 
body of literature to date and the findings of both Studies 1 and 2 to build a 
framework that is informed by the international literature and the specific context of 
Saudi Arabia. 
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Chapter 7: Study 3: Building an EMR 
Implementation Framework 
7.1 Introduction 
Chapter 7 presents the third and final study of this doctoral research: Study 3. Study 
3 focused on the building of an EMR implementation framework, based on findings 
from Studies 1 and 2, which have been presented and discussed in Chapters 5 and 6 
respectively. Study 3 comprises two parts. Firstly, in Study 3a a preliminary EMR 
implementation framework was developed that integrated findings from the 
literature as well as Studies 1 and 2. In Study 3b, the preliminary EMR framework 
was modified based on follow-up feedback from a number of content experts in 
Saudi Arabia. The aim of this feedback was to make the framework relevant 
specifically to the context of Saudi Arabian hospitals. Using feedback from experts, 
the doctoral candidate then developed the final EMR implementation framework. 
Both Studies 3a and 3b are presented and discussed in this chapter.  
 
7.2 Study 3A 
The aim of study 3a was to build a preliminary procedural framework for 
implementing EMRs in Saudi public hospitals. The preliminary implementation 
framework integrated information gathered from the literature, Study 1 (quantitative 
questionnaire) and Study 2 (qualitative semi-structured interviews), as shown in 
Figure 7.1. The preliminary implementation framework included a number of 
considerations significant for planning and implementing an EMR system. The 
implementation framework did not seek to provide an operational handbook or step-
by-step guide for the implementation; rather, its primary purpose was to detail the 
conceptual and procedural aspects that need to be considered for successful EMR 
implementation in Saudi public hospitals. 
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Figure 7.1 Summary of the Research Design 
 
7.3  Procedures   
A synthesising procedure was used to build the preliminary EMR implementation 
framework, which included a number of steps or building blocks. In effect, both 
information collected from the literature review and the results from Studies 1 and 2 
became data for feeding into the preliminary framework. However, Studies 1 and 2 
provided necessary contextual and evidence-based information to make the 
framework relevant and sensitive to particular social, cultural, workforce, and 
resource needs in Saudi Arabia. Figure 7.2, which is an abridged interpretation of 
Figure 7.1 outlines the sources of data used to inform the development of the final 
evidence-based implementation framework. 
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Figure 7.2: Steps for informing the development of the EMR implementation framework 
 
Major issues identified in the literature fed into the building of the framework as well 
as findings from the quantitative surveys. Similarly, the themes and issues that 
emerged from the semi-structured qualitative interviews with key stakeholders as 
well as the researcher’s own knowledge in the field of EMR, also informed the 
development of the framework.  
 
The preliminary framework was then taken back to the experts for additional 
comments and feedback. Experts were asked to examine the framework and 
comment on the extent to which the framework would assist EMR implementation in 
Saudi public hospitals identifying any additional issues to be included. 
 
7.3.1  Findings from studies 1 and 2 
As covered in Chapters 5 and 6, findings from Studies 1 and 2 show that a number 
of aspects need to be considered when planning to implement an EMR system in 
Saudi hospitals. Study 1 (bottom-up quantitative questionnaire) identified barriers to 
and enablers for EMR implementation from the perspective of end-users. Study 2 
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(top-down qualitative interviews), on the other hand, looked at the barriers to and 
enablers for EMR implementation from the perspective of key stakeholders in Saudi 
Arabia with experience in implementing such initiatives. The following section of 
Chapter 7 integrates the findings from Studies 1 and 2 with findings from the 
literature in order to build a preliminary EMR implementation framework for Saudi 
hospitals, leading the reader through the step-by-step process of building the 
preliminary framework.  
 
7.3.2 Building the implementation framework 
Formative policy implementation work discusses how policy moves through three 
anticipated phases: pre-implementation, implementation, and post-implementation 
phases (Fischer et al., 2007; Lester & Bowman, 1987; Lipsky, 1980; Pressman & 
Wildavsky, 1979); Keshavjee et al.’s (2006) EMR framework includes the same three 
implementation phases. Therefore, the developed frameworks also incorporate these 
three policy phases, as seen in Figure 7.3: 
 
Pre-implementation Implementation Post-implementation 
 
Figure 7.3: The first step of building the EMR implementation framework: incorporates the three implementation phases 
 
A comprehensive review of the literature indicated that Keshavjee et al.’s (2006) 
EMR framework was seen as the most comprehensive and evidenced-based EMR 
framework (see Chapter 3), drawing on over 20 years of research in the area of EMR 
implementation and formulated by systematic review (Keshavjee et al., 2006) 
(Keshavjee et al., 2006). This framework also incorporates research from both 
developed and developing countries concluding that a total of 16 items need to be 
included in an effective EMR implementation framework and encompassing pre-
implementation, implementation, and post-implementation phases (Keshavjee et al., 
2006). It was thus seen as suitable for informing the design of an EMR framework 
appropriate to the Saudi Arabian hospital context. Incorporating a comprehensive 
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EMR implementation framework like this assisted in building the EMR implementation 
framework proposed by the current research, identifying items that should be 
considered in each of the three phases of the implementation. The second step 
taken towards building the framework of the current research involved allocating the 
16 items from Keshavjee et al.’s (2006) EMR framework to the three implementation 
phases, shown in Figure 7.4. The reason for adding these 16 items of the 
Keshavjee’s (2006) EMR framework was to guide the building of the EMR 
implementation framework.  
 
Pre-implementation Implementation Post-implementation 
1- Governance (people) 
2- Project management 
leadership (people) 
3- Sell benefits, manage 
attitudes, assessment of 
preparedness and 
address barriers 
(process) 
4- Involve multiple 
stakeholders (people) 
5- Choose software 
carefully (process) 
6- Data pre-Load & 
integration (technology) 
7- Technology usability 
factors (technology) 
8- Workflow and 
redesign 
9- Training 
10-Implementation 
assistance 
11- Support 
12- Feedback and 
dialogue 
13- Privacy and 
confidentiality 
14- Technical support and 
business continuity 
15- User groups 
16- Incentives 
Figure 7.4: The second step of building the EMR implementation framework 
 
The third step taken in building the EMR framework of the current research involved 
collating the findings of Studies 1 and 2 and merging them with Keshavjee et al.’s 
(2006) EMR framework, shown in Figure 7.6. The findings stemming from Studies 1 
and 2 were added to the framework, organised according to the TOE model for each 
of the item parts of Keshavjee et al.’s (2006) EMR framework.  
 
51 considerations emanating from the findings of Studies 1 and 2 were merged with 
Keshavjee et al.’s (2006) EMR framework. Where possible, the integrated findings of 
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Studies 1 and 2 were organised according to the terms of the TOE model as well; 
that is to say, according to technological, organisational, and environmental 
considerations (see Figure 7.6). Each of these 51 findings are discussed in detail in 
Chapters 5 and 6 and linked back to the relevant literature.  
 
Figure 7.5 exemplifies how the 51 findings from both Studies 1 and 2 were 
integrated. In this example, issues regarding planning related to aspects of 
Governance in Keshavjee et al.’s (2006) EMR pre-implementation phase. In 
addition, the organisational context of the TOE framework also included aspects 
relating to planning. Thus, ‘Proper planning’ in the current research was considered 
an integral organisational consideration to be incorporated into the pre-
implementation phase when seeking to implement an EMR system in Saudi public 
hospitals.  
 
 
 
 
 
 
 
 
 
All other findings from Studies 1 and 2 were integrated in the same way. These 
integrated findings are presented in Table 7.6. 
  
 
 
Keshavjee et al.’s 
(2006) EMR 
framework 
Keshavjee et al.’s 
(2006) EMR 
framework included 
top management 
planning issues in 
the pre-
implementation 
phase. 
TOE framework 
(Tornatzky & 
Fleischer, 1990) 
(Tornatzky & 
Fleischer, 1990) 
included issues 
relating to planning 
in the organisational 
context of the TOE 
framework. 
‘Proper planning’ 
is one of the 
organisational 
considerations in 
the pre-
implementation 
phase of the current 
research 
 
Figure 7.5: Demonstrating steps of the ‘proper planning’ example 
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Table 7.1: The third step of building the EMR implementation framework: merging integrated findings from Studies 1 and 2 
with Keshavjee et al.’s (2006) EMR framework and organising them according to the TOE model 
 Keshavjee et al. (2006) 
EMR framework 
Integrated findings of Study 1 and Study 2 
P
re
-i
m
p
le
m
e
n
ta
ti
o
n
 
1- Governance (People) Organisational Considerations: 
1- Proper planning 
2- Policy and procedures planning 
3- Hospital focus and scope 
Environmental Considerations: 
1- End-user readiness. 
2- Project management 
leadership (people) 
Technological Considerations: 
1- Technical barriers 
Organisational Considerations: 
1- Assessment 
2- Project management and RFPs 
3- Phased implementation approach 
4- Qualified human resources 
5- Right person in the right place 
6- Top-down approach 
Environmental Considerations: 
1- Language 
2- Training sessions in both English and Arabic 
languages 
3- Sell benefits, manage 
attitudes, assessment of 
preparedness and address 
barriers (process) 
Technological Considerations: 
1- End-users lack of knowledge and experience 
2- Training sessions and recruiting strategies 
3- Computer and EMR literacy levels 
Organisational Considerations: 
1- Training planning 
2- Assessment 
3- Change management 
4- Outsourcing strategy 
5- Overcome all barriers 
Environmental Considerations: 
1- Resistance 
2- Physician resistance 
3- Physician champion 
4- Educating the staff about the benefits of using the 
system  
4- Involve multiple 
stakeholders (people) 
Environmental Considerations: 
1- Involvement 
5- Choose software 
carefully (process) 
Technological Considerations: 
1- Ongoing technical support 
Organisational Considerations: 
1- Vendor selection criteria 
2- Best of breed strategy 
6- Data pre-Load & 
integration (technology) 
Technological Considerations: 
1- Standardisation 
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 Keshavjee et al. (2006) 
EMR framework 
Integrated findings of Study 1 and Study 2 
7- Technology usability 
factors (technology) 
Technological Considerations: 
1- Ease of use 
2- Inspection 
Im
p
le
m
e
n
ta
ti
o
n
 
 
8- Workflow and redesign Technological Considerations: 
1- Technological issues 
9- Training Technological Considerations: 
1- Training sessions 
Organisational Considerations: 
1- Comprehensive and well-designed training 
planning 
2- Training during all phases 
Environmental Considerations: 
1- Training sessions in both English and Arabic 
languages 
2- Group training approach 
10-Implementation 
assistance 
Organisational Considerations: 
1- Vendor support and maintenance services 
11- Support Organisational Considerations: 
1- A guide or a manual book for using the EMR 
system 
12- Feedback and dialogue Technological Considerations: 
1- Communication channels between technical 
support and end-users 
13- Privacy and 
confidentiality 
Technological Considerations: 
1- Privacy and confidentiality functions of the system. 
Organisational Considerations: 
1- HIPAA privacy standards 
P
o
s
t-
im
p
le
m
e
n
ta
ti
o
n
 
14- Technical support and 
business continuity 
Technological Considerations: 
1- Ongoing technical support by the vendor 
15- User groups Technological Considerations: 
1- Test and evaluate system’s usability and 
effectiveness 
2- Training sessions for new staff 
Organisational Considerations: 
1- Training planning 
16- Incentives Organisational Considerations: 
1- Educate the staff about the perceived benefits of 
using the system 
 
 
Pre-implementation phase 
As shown in as shown in Table 7.1, findings from Studies 1 and 2 generated seven 
pre-implementation considerations for those implementing EMRs in Saudi hospitals, 
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including governance (people); project management (people); selling the benefits of 
the project, including managing attitudes; assessing preparedness, involving multiple 
stakeholders; choosing appropriate software; data pre-load; and integration and 
technology usability factors.  
 
Pre-implementation: governance  
The first item that Keshavjee et al. (2006) considered as important in the pre-
implementation phase was governance (people). A number of pre-implementation 
governance-related issues were identified in Studies 1 and 2, including proper 
planning; policy and procedures planning; hospital focus and scope; and end-user 
readiness. 
 
Pre-implementation: Project management leadership (people)   
The second item that Keshavjee et al. (2006) considered important in the pre-
implementation phase was project management leadership (people). The findings 
from Studies 1 and 2 highlight a large number of issues that need to be considered 
as part of project management leadership (people) during the pre-implementation 
phase: technical barriers; assessment; project management and RFPs; phased 
implementation approach; qualified human resources; right person in the right 
place; top-down approach; language; and training sessions in both English and 
Arabic languages, as shown in Figure 7.5. 
 
Pre-implementation: Sell benefits, manage attitudes, assessment of 
preparedness and address barriers (Process) 
The third item that Keshavjee et al. (2006) considered important comprised selling 
benefits, managing attitudes, assessing preparedness, and addressing barriers 
(process) during the pre-implementation phase. These considerations also addressed 
end-users’ lack of knowledge and experience; training sessions and recruiting 
strategies; computer and EMR literacy levels; training planning; assessment; change 
  
217 Chapter 7: Study 3: Building an EMR Implementation Framework 
 
management; outsourcing strategy; overcome all barriers; resistance; physician 
resistance; physician champion; and educating the staff about the benefits of using 
the system. 
 
Pre-implementation: Involve multiple stakeholders (People)  
The fourth item that Keshavjee et al. (2006) considered important was involving 
multiple stakeholders (people) during the pre-implementation phase. Findings of the 
current research also included the involvement consideration, as Figure 7.5 
demonstrates. 
 
Pre-implementation: Choose software carefully (Process)  
The fifth item that Keshavjee et al. (2006) considered important was choosing 
software carefully (process) during the pre-implementation phase. The findings from 
Studies 1 and 2 highlighted three issues that correspond to this item: ongoing 
technical support; vendor selection criteria; and Best of Breed strategy. 
 
Pre-implementation: Data pre-Load & integration (Technology)  
The sixth item that Keshavjee et al. (2006) considered important in the pre-
implementation phase was data pre-Load & integration (technology). Findings from 
the current research also included the standardisation consideration, as Figure 7.5 
demonstrates.  
 
Pre-implementation: Technology usability factors (Technology) 
The seventh and final item that Keshavjee et al. (2006) considered important in the 
pre-implementation phase was technology usability factors (technology). Findings 
from the current research also included both ease of use and inspection 
considerations, as Figure 7.5 demonstrates. 
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Implementation phase 
For those seeking to implement EMRs in Saudi Arabia, implementation 
considerations include workflow and redesign, training, implementation assistance, 
support, feedback and dialogue, and privacy and confidentiality (see Figure 7.5). 
 
Implementation: Workflow and redesign  
The first item that Keshavjee et al. (2006) considered important in the 
implementation phase was workflow and redesign. One aspect relating to workflow 
and redesign identified in Studies 1 and 2 aligned with Keshavjee et al.’s (2006) 
technological issues. 
 
Implementation: Training 
The second item that Keshavjee et al. (2006) considered important in the 
implementation phase was training. A number of related issues were identified in 
Studies 1 and 2, including training sessions; comprehensive and well-designed 
training planning; training during all phases; training sessions in both English and 
Arabic languages; and group training approach. These were incorporated into the 
preliminary framework. 
 
Implementation: Implementation assistance  
The third item that Keshavjee et al. (2006) considered important in the 
implementation phase was implementation assistance. Based on the findings of the 
current research, vendor support and maintenance service considerations were 
incorporated into the preliminary framework. 
 
Implementation: Support  
The fourth item that Keshavjee et al. (2006) considered important in the 
implementation phase was support. Based on the findings of the current research, 
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support manifested as providing a guide or a manual book for using the EMR system 
to the end-users; this consideration was incorporated in the preliminary framework. 
Implementation: Feedback and dialogue  
The fifth item that Keshavjee et al. (2006) considered important in the 
implementation phase was feedback and dialogue. Findings of the current research 
included one such consideration: communication channels between technical support 
and end-users. This consideration was incorporated into the preliminary framework, 
as shown in Figure 7.5. 
 
Implementation: Privacy and confidentiality  
The fifth and final item that Keshavjee et al. (2006) considered important in the 
implementation phase was privacy and confidentiality. Based on the findings of the 
current research, this item included two considerations: the privacy and 
confidentiality function of the system as well as HIPAA privacy standards. These 
were incorporated into the preliminary framework. 
 
Post-implementation phase 
The post-implementation phase is the third phase of the preliminary EMR 
implementation framework for those seeking to implement EMRs in Saudi Arabia. 
Post-implementation considerations include three items: technical support and 
business continuity, user groups, and incentives. 
 
Post-implementation: Technical support and business continuity  
The first item that Keshavjee et al. (2006) considered important in the post-
implementation phase was technical support and business continuity. One issue 
relating to technical support and business continuity was identified in Studies 1 and 
2, ongoing technical support from the vendor, which was incorporated into the 
preliminary framework. 
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Post-implementation: User groups  
The second item that Keshavjee et al. (2006) considered important during the post-
implementation phase was user groups. Based on the findings from the current 
research, three issues relating to user groups were included: testing and evaluating 
the system’s usability and effectiveness, providing training sessions for new staff, 
and educating staff about the perceived benefits of using the EMR system. 
 
Post-implementation: Incentives  
The third and final item that Keshavjee et al. (2006) considered important in the 
post-implementation phase was incentives. Based on the findings of the current 
research, this item included one consideration: educating staff about the perceived 
benefits of using the EMR system. This was incorporated into the preliminary 
framework. 
 
Having built a framework that integrated both findings from the literature and the 
doctoral research, the researcher then sought to simplify the framework to increase 
its user-friendliness and clarity. Keshavjee et al.’s (2006) EMR framework (16 items) 
was deleted from Step 3 of building the framework. This framework was important 
to use in the initial stages of building the doctoral framework, because it provided 
valuable information about what issues needed to be considered during the pre-
implementation, implementation, and post-implementation phases; it was used as a 
‘scaffold’ to support or establish where best to allocate the issues that emerged from 
the doctoral findings. After the doctoral data were organised, the researcher was 
then able to remove the initial scaffolding, leaving only the key considerations to be 
considered during pre-implementation, implementation, and post-implementation 
phases, and further organised according to the TOE model. After removing 
Keshavjee et al.’s (2006) 16 EMR items, what remains includes the three phases of 
policy implementation (pre-implementation, implementation, and post-
implementation phases), the three core elements of the TOE model, and the 51 
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considerations generated from the findings of Studies 1 and 2. The preliminary 
framework is shown in Table 7.2: 
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Table 7.2: Preliminary EMR implementation framework built in Study 3a 
Pre-implementation phase Implementation phase Post-implementation phase 
Technological Considerations 
1- Solving technical barriers 
and issues 
2- End-users technical 
knowledge and experience 
3- Ongoing technical support 
4- Standardisation of the 
system 
5- Ease of use 
1- Ongoing technical 
support from the vendor 
2- Technological issues 
3- Communication channels 
between technical 
support and end-users 
1- Ongoing technical support 
by the vendor 
2- Testing and evaluation 
3- Training sessions for new 
staff 
4- Communication channels 
between technical support 
and end-users 
Organisational Considerations 
1- Sufficient planning 
2- Policy and procedures 
planning 
3- Focus on end-users and 
knowledge/human interface 
4- Resources assessment 
5- Project management and 
Request for Proposal (RFP) 
6- Phased implementation 
approach 
7- Qualified human resources. 
8- Right person in the right 
place 
9- Top-down approach 
10- Training planning 
11- Change management 
12- Outsourcing strategy 
13- Identify and solve barriers 
14- Vendor selection criteria 
15- Using Best of Breed 
strategy 
1- Comprehensive and well-
designed training 
2- A guide or a manual 
book for using the EMR 
system 
3- Health Insurance 
Portability and 
Accountability Act 
(HIPAA) privacy 
standards 
4- Training during all 
phases of 
implementation 
 
 
 
 
 
 
 
1- Educate the staff about the 
perceived benefits of using 
the system 
2- Training during all phases 
 
 
 
 
Environmental Considerations 
1- Hospital size 
2- End-user readiness. 
3- Staff resistance 
4- Physician resistance 
5- Physician champion 
6- Educate the staff about the 
perceived benefits of using 
the system 
7- Language sufficiency 
8- Training sessions in both 
English and Arabic 
languages 
9- Group training or one-on-
one training approach 
1- Training sessions in both 
English and Arabic 
languages 
2- Group training or one-
on-one training approach 
1- Educate staff about the 
perceived benefits of using 
the system 
2- Training sessions in both 
English and Arabic 
languages 
3- Group training or one-on-
one training approach 
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Figure 7.6 better demonstrates the preliminary implementation framework by 
summarising the table and presenting it as a pictorial model. Figure 7.6 also includes 
all three phases of the implementation process: pre-implementation, 
implementation, and post-implementation. The figure highlights a number of 
technological, organisational, and environmental considerations within all three 
phases of the implementation framework. Some of these considerations overlap in 
more than one of the technological, organisational, and environmental 
considerations. For example, training was found to be a consideration requiring 
attention during all three phases of implementation, as well as in all technological, 
organisational, and environmental considerations. 
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Figure 7.6: Preliminary EMR implementation framework build in Study 3a 
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7.4 Discussion and Conclusion 
Building the preliminary EMR implementation framework, as shown in Table 7.1, was 
theoretically informed by policy implementation literature, Keshavjee et al.’s (2006) 
phases and 16 EMR items, the TOE model, and the 51 original findings from Studies 
1 and 2. The implementation framework incorporated both bottom-up (Study 1) and 
top-down (Study 2) perspectives, which is relatively uncommon in the EMR 
implementation literature. Most policy studies use either a top-down or a bottom-up 
approach, but few use both (Pressman & Wildavsky, 1979; Sabatier, 1986). No other 
studies were located in the EMR literature that integrated top-down and bottom-up 
perspectives, drawn from the social science fields of political science and public 
administration. Additionally, because the study was performed in Saudi Arabia, it is 
sensitive to the social, cultural, and economic needs specific to Saudi Arabia. 
 
While the framework is comprehensive, drawing on other data, relevant theories, 
and original data collection, it is important to note that some of the included 
considerations in the preliminary EMR implementation framework overlap in some or 
all of the three phases. This overlap exists because some of the considerations were 
found to be ongoing considerations. For example, integrated findings from Studies 1 
and 2 showed that training considerations need to be conducted throughout pre-
implementation, implementation, and post-implementation phases of EMR 
implementation, confirming the broader literature (Aanestada & Jensen, 2011; Al-
Aswad et al., 2013; Boswell, 2013; Cresswell et al., 2013; Ford et al., 2010; 
Hasanain & Cooper, 2014; Hasanain et al., 2014; Lluch, 2011; Lorenzi et al., 2009). 
It is apparent that issues did not always fit into neat ‘boxes’, but needed instead to 
be considered on an ongoing basis during all phases of implementation.  
 
This preliminary EMR implementation framework included considerations that were 
not included in Keshavjee et al.’s (2006) framework. For example, Keshavjee et al.’s 
(2006) framework did not include evaluation of the implemented system, which was 
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considered one of its weaknesses (as discussed earlier in the literature review 
chapter, Chapter 3). However, results of the current research found that testing and 
evaluation needs to be conducted during the post-implementation phase, as the 
broader literature suggests (Dye & Zeigler, 1975; Pressman & Wildavsky, 1979; 
Sabatier, 1986; Smith, 1973). Language issues were also not included in Keshavjee 
et al.’s (2006) framework, as well as selecting the implementation approach. This 
could explain why Keshavjee et al.’s (2006) framework has only 16 items while the 
current EMR implementation framework has 51 items. These 51 items were collated 
from Studies 1, 2, and 3 and influenced by both top-down and bottom-up 
approaches.  
 
Having provided an overview of the development of the preliminary EMR 
implementation framework, Chapter 7 now turns to look at the fifth and final 
research question of the current research. Research Question 5 relates to the 
building and development of an EMR implementation framework for Saudi public 
hospitals. It specifically asks: 
 
7.4.1  Research question 5 
 
The final outcome of Study 3a, the preliminary EMR implementation framework for 
public hospitals in Saudi Arabia, partly answers Research Question 5. In order to 
maximise the utility of the framework, the preliminary framework was sent to 
experts in the field for further comment, feedback, and, then, refinement. The 
following section presents the second part of Study 3: follow-up with experts (Study 
3b). 
Is the proposed implementation framework acceptable to 
stakeholders? 
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7.5 Follow-Up: Study 3b  
The follow-up study involving experts in the field of EMR implementation in Saudi 
Arabia, Study 3b, aimed to obtain feedback and comments so that the framework 
could be further refined. Such a follow-up study helped to identify the strengths, 
weaknesses, and overall usability of the framework. As previously mentioned, this 
doctoral research used a mixed-method approach for collecting the data. Study 3b 
used qualitative approach to gain the perspectives of experts regarding the 
framework which the study developed thus providing further validation of the 
framework. 
 
7.5.1  Methods 
In order to send the preliminary EMR implementation framework to experts for 
follow-up, the researcher gained additional ethical clearance (number 1100001459). 
The researcher developed an information sheet specifically for the follow-up study, 
which included an introduction and abstract about the research project; information 
about participation, risks, and confidentiality; consent documents for participation; 
and contact details (see Appendix 79). In addition, an e-mail script was developed to 
approach the participants of Study 3b (see Appendix 9). The e-mail script also 
provided information about the research and reasons for approaching the 
participants. 
 
The preliminary EMR implementation framework was provided in a separate 
document. This document included information about the implementation framework 
and action required from the participants, as well as a feedback and comments 
sheet (see Appendix 10). The preliminary EMR implementation framework was 
provided in a Word document format, and participants were asked to provide their 
comments and feedback either directly onto the feedback sheet or else by use of the 
Track Changes tools directly onto the preliminary framework. Participants were 
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asked to evaluate and review the framework, then e-mail their feedback and 
comments back to the researcher. 
 
The preliminary EMR implementation framework was sent to the same participants 
(n= 9) in Study 2 (qualitative interviewees) and a second sample. A number of other 
key stakeholders (n= 6) in the field of EMR implementation in Saudi Arabia became 
evident to the researcher as the PhD study progressed and were contacted. A total 
of (n= 15) key stakeholders were approached via e-mail and asked to provide 
feedback within three weeks. Participants were also advised that if they required 
additional information or time they could e-mail the researcher to accommodate 
those needs.  
 
Only two participants from the follow-up study sent their feedback to the researcher. 
The first participant sent very few comments in regards to the framework. The 
second participant sent more comprehensive feedback than the first. Having 
received only two responses to the invitation-to-participate e-mails for the follow-up 
study, the research team considered contacting the remaining participants by phone 
to obtain further feedback. This was considered a useful alternative approach, 
because providing feedback in a written format can be time-consuming and 
discouraging to participants, while phone calls represent an easier, more timely 
approach for obtaining feedback. Therefore, the research gained additional ethical 
clearance, via a variation (variation; number 1100001459), allowing the researcher 
to then telephone participants to provide their feedback, if they were willing to do 
so. A maximum of three reminder phone calls were approved by the ethics 
committee.  
 
7.5.2  Results and discussion 
Out of all participants approached in the feedback study phase, only two participants 
provided written feedback. The researcher was not able to reach the other 
participants nor receive their feedback to supplement the feedback phase. The 
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researcher’s supervisory team also provided their feedback in regards to the 
preliminary EMR implementation framework; the expert review panel, who were part 
of the candidate’s final seminar, similarly provided additional feedback as well.  
 
After feedback and comments were collected from participants, the researcher 
collated all available data. The implementation framework was modified and 
improved based on the received feedback and then an evidence-based EMR 
implementation framework was finalised. 
  
This section presents a summary of the written feedback, provided by the two Saudi 
participants and the five-member review panel (three external members plus the two 
supervisors) then moves on to discuss the results of the follow-up study and the 
final resulting evidence-based EMR implementation framework. Firstly, a summary of 
the feedback is presented in the table below: 
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Table 7.3: Summary of the feedback from participant in the feedback study 
Phase Participant feedback Review panel feedback Supervisory team feedback 
Pre-implementation 
  
- Training strategy should include training 
the trainer 
- Phased implementation approach is an 
excellent approach and a must 
- Organisational considerations 9 to 15 ‘well 
done’ 
- It would be beneficial to add hospital 
readiness in the environmental 
considerations in this phase, due to the lack 
of policies, procedures and strategy 
 - Add a footnote describing 
which of the consideration are 
continuous during all the three 
phases of the implementation 
 
Implementation - During implementation stage, you should 
identify and use the super user approach. 
- Comprehensive and well-designed training 
need to be in the pre-implementation 
phase. 
- A guide or a manual book for using the 
EMR system need to be provided to end-
users during the post-implementation 
phases, due to the several changes that 
might occur. 
- Local EMR providers in KSA will not have a 
compliance with HIPAA. Moreover Saudi 
MOH do not enforce it. 
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Phase Participant feedback Review panel feedback Supervisory team feedback 
- The qualified human resources 
consideration would ensure business 
continuity 
Post-implementation - Testing and evaluation during post 
implementation should be done during the 
implementation phase 
- Usually testing is conducted prior to 
going-live, it would be better to call it 
quality check and evaluation 
- Training sessions for new staff is usually 
an ongoing task 
- Educating the staff about the perceived 
benefits of using the system should be 
considered during all three phases of the 
implementation 
- Several post-implementation 
factors should be in the pre-
implementation phase (i.e. 
staff education, testing and 
evaluation) or indeed, applied 
right through the 
implementation process, and 
thought needs to be given to 
the appropriateness of 
positioning of these factors 
- Educating the staff about the 
perceived benefits of using the 
system need to be considered 
in the pre-implementation 
phase and not in the post-
implementation phase 
- Adding governmental issues in 
the post-implementation 
organisational considerations  
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After summarising the received comments regarding the preliminary EMR 
implementation framework, all required changes were performed and a final 
evidence-based EMR implementation framework was developed (see Table 7.3 and 
Figure 7.7). 
Table 7.4: Evidence-based EMR implementation framework built in Study 3b 
Pre-implementation phase Implementation phase Post-implementation 
phase 
Technological Considerations 
1- Solving technical barriers and issues 
2- End-users technical knowledge and 
experience 
3- Ongoing technical support 
4- Standardisation of the system 
5- Ease of use 
6- Training sessions for new staff 8 
1- Ongoing technical support 
by the vendor 
2- Technological issues 
3- Communication channels 
between technical support 
and end-users. 
4- Testing the EMR system 
5- Training sessions for new 
staff 
1- Ongoing technical 
support by the vendor 
2- Training sessions for 
new staff 
3- Communication 
channels between 
technical support and 
end-users 
Organisational Considerations 
1- Sufficient planning 
2- Policy and procedures planning 
3- Focus on end-users and knowledge/human 
interface 
4- Resources assessment 
5- Project management and Request for 
Proposal (RFP) 
6- Phased implementation approach 
7- Qualified human resources 
8- Right person in the right place 
9- Top-down approach 
10- Training planning 
11- Change management 
12- Outsourcing strategy 
13- Identify and solve barriers 
14- Vendor selection criteria 
15- Using Best of breed strategy 
16- Comprehensive and well-designed 
training 
1- Health Insurance Portability 
and Accountability Act 
(HIPAA) privacy standards 
or any other reliable privacy 
standards. 
2- Training during all phases of 
implementation 
3- Identifying and using the 
super user approach 
1- Training during all 
phases 
2- Governmental issues  
3- Quality check and 
evaluation 
Environmental Considerations 
1- Hospital size 
2- End-users readiness 
3- Staff resistance 
4- Physician resistance 
5- Physician champion 
6- Language sufficiency 
7- Training sessions in both English and 
Arabic languages 
8- Group training, one-on-one training or 
train the trainer approach 
9- Hospital readiness 
10- Educate the staff about the perceived 
benefits of using the system 
1- Resistance issues 
2- Training sessions in both 
English and Arabic 
languages 
3- Group training, one-on-one 
training or train the trainer 
approach 
4- A guide or a manual book 
for using the EMR system 
5- Educate the staff about the 
perceived benefits of using 
the system 
1- Resistance issues 
2- Educate the staff about 
the perceived benefits 
of using the system 
3- Training sessions in 
both English and Arabic 
languages 
4- Group training, one-on-
one training or train the 
trainer approach 
                                                 
 
8 The red items on the table show the newly added considerations based on the findings of the feedback obtained 
from the experts.  
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 Figure 7.7: Evidence-based EMR implementation framework built in Study 3b 
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Figure 7.7 shows the final EMR implementation framework that includes all three 
phases. It shows how each phase incorporates a number of technological, 
organisational, and environmental considerations. It also shows how some of these 
considerations, such as end-user issues and training, are ongoing considerations that 
need to be addressed throughout all three phases of the implementation process. On 
the other hand, some considerations, such as communication channels between the 
support team and end-users, need to be considered during only two phases of the 
implementation process.  
 
It is also important to note that the framework is not entirely linear, because some 
considerations are ongoing by nature; hence, it is difficult to indicate where each 
phase might start or end in practice. A non-linear sequence like this is shown in the 
previous figure, where the post-implementation phase can loop back to the 
implementation phase. This sequence is possible when, following quality checks and 
evaluations during the post-implementation phase, a number of changes might need 
to be conducted, feeding back to the previous phase or phases. 
 
7.6  Conclusion 
This chapter has discussed the third and final study of this PhD research, including 
building the preliminary EMR implementation framework and following up with 
experts to inform the final and evidence-based EMR implantation framework for 
Saudi public hospitals.  
 
The framework includes 51 considerations found to be important when seeking to 
implement EMR systems in Saudi public hospitals, among which training emerges as 
a continuously significant issue, especially relating to adequate training of end-users 
to ensure end-user readiness. 
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A number of other technological, organisational, and environmental considerations 
were also found to be significant to such an implementation process, some of which 
require both top-down and bottom-up approaches and direction. This EMR 
implementation framework could therefore be considered unique because of its use 
of both quantitative (bottom-up) and qualitative (top-down) perspectives to inform 
its development, while also incorporating broad and Saudi-focused literature. Such a 
framework can be helpful to guide future EMR implementations in Saudi public 
hospitals. It is important to note, however, that the framework cannot be used on its 
own, because each hospital setting is characterised by its own unique needs and 
resources.  
 
 
Having presented the final study of the current research, the thesis now moves on to 
present the final chapter. Chapter 8 presents conclusions from the research project 
in its entirety and discusses limitations and directions for future research.  
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Chapter 8: Conclusion 
8.1 Introduction 
The aim of the current doctoral research was to develop an EMR implementation 
framework for Saudi public hospitals. The research sought to inform the 
development of this implementation framework by taking into account two 
implementation levels. The first level was the micro-implementation level, which 
included factors such as demographics and the views of end-users, health 
professionals, and administrators within Saudi public hospitals. The second level was 
the macro-implementation level, which included factors such as the experience and 
views of key stakeholders, policy advisors, and senior administrators, as well as 
findings from the relevant literature. The framework also aimed to be sensitive and 
specific to the cultural, resource and technological, organisational, and 
environmental contexts of Saudi Arabia. This final chapter provides an overview of 
this research and its implications, including its limitations, as well as discussing 
directions for future research. Chapter 8 also outlines the major conclusions derived 
from the findings of this research project and their significance. 
 
8.1.1 Thesis summary 
This doctoral research developed an evidence-based EMR implementation framework 
for Saudi public hospitals. The research used a mixed-methods research approach, 
including a quantitative questionnaire (Study 1) to examine the characteristics, 
experiences, and views of those who work at the micro level (i.e. bottom-up 
approach) and qualitative interviews (Study 2) to garner the perspectives of those 
who work at the macro, policy level, in this instance EMRs (i.e. top-down approach). 
A preliminary EMR implementation framework was developed by using information 
gained from the literature review and the results from Studies 1 and 2 and then 
further refined based on the comments and feedback of experts in the EMR field in 
Saudi Arabia. 
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The study, by necessity, drew on a wide body of literature in the fields of public 
policy and implementation, computerised technology and its implementation, EMRs, 
and change management. It used existing theory found in the public policy 
literature, such as the three-phased implementation approach (pre-implementation, 
implementation, and post-implementation), and also theories about how policies are 
implemented: namely top-down and bottom-up approaches. In particular, it drew on 
Keshavjee et al.’s (2006) EMR framework as well as the technological, 
organisational, and environmental (TOE) framework for IT system implementation 
(Awa & Ukoha, 2012; Oliveira & Martins, 2010). While Keshavjee et al.’s (2006) EMR 
approach also uses the three-phased policy implementation approach, to the 
researcher’s knowledge, no other authors have brought together the three-phased 
implementation approach and the TOE framework. Combining the broader literature 
and existing theories with the original quantitative and qualitative data enabled the 
development of a comprehensive EMR framework, which was further refined to 
enhance its utility to the Saudi context, based on feedback from experts in the field. 
At the time of submission, this EMR framework is the first specifically developed for 
Saudi Arabia and one of only a few frameworks informed by both bottom-up and 
top-down perspectives, thus taking into account a broad range of experiences, 
knowledge, and perceptions. 
 
Numerous scholars have noted the inherent difficulty in implementing policy (Crosby, 
1996; Doern, Pal, Prince, Toner & Carleton University. School of Public Policy and 
Administration., 2010; Lester & Bowman, 1987; Smith, 1973), and the literature is 
awash with failed attempts or protracted  EMR implementation attempts in many 
countries (Boonstra et al., 2014; Fraser et al., 2005; Keshavjee et al., 2006; Williams 
& Boren, 2008). This doctoral thesis commenced by outlining how poor 
implementation of new technology in the health field can have serious 
consequences. Failed implementation of a new payroll system in Queensland, 
Australia in 2011, for example, led to many staff either not being paid at all or being 
underpaid or overpaid. The failed implementation caused widespread community 
outrage and is thought to have contributed to the downfall of a government (Thite & 
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Sandhu, 2014). In a similar vein, protracted EMR implementation in the United 
Kingdom caused political embarrassment and led to a Parliamentary Inquiry 
(Parliament, 2009). Scholarship in the field performs the role of learning from failed 
implementation experiences in order to try and improve the likelihood of success.  
 
Most research into EMR implementation has been undertaken in developed 
countries. In this sense, Saudi Arabia represents an interesting national context, 
thought to be at the nexus of developed and developing (Nielsen, 2001). While 
relatively wealthy, Saudi Arabia contends with many organisational, cultural, 
educational, and workforce barriers that are unique to its context, and which, as 
study participants indicated, impact on EMR implementation in its hospitals. The 
Saudi government intends to invest heavily in the implementation of this sort of 
technology over the next several years (Hasanain et al., 2014). The framework 
developed in this doctoral research may therefore assist those who seek to 
implement EMRs in Saudi public hospitals in the near future. Its development is 
particularly timely given that extensive roll-out of EMRs will take place in Saudi 
public hospitals over the next several years. 
 
Maximising the chances of a policy being successfully implemented requires a 
comprehensive approach. There is much to be learnt from the literature and existing 
theories. However, policy implementation is best informed by perspectives gained 
through practice and experience; that is, lessons learnt about implementation 
successes and the actual use of theories or frameworks to guide how to think about 
issues. Moreover, policy implementation is better informed by original data collection 
based on the knowledge, experiences, and perceptions of those who work with 
policy both at the ‘top’ and ‘bottom’ on a day-to-day basis. Such an approach was 
taken in the current study. 
 
Having provided a brief overview of the research methods and aims, Chapter 8 now 
turns to outlining the main findings relating to the five research questions. 
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8.2 Answering the Research Questions 
The research posed five questions. The following section presents each of the 
research questions and addresses the extent to which each question was addressed. 
 
8.2.1 Research question 1 
To what extent do socio-demographic aspects impact on EMR implementation in 
Saudi public hospitals? 
 
The aim of Research Question 1 was to examine socio-demographic effects (if any) 
on the use and acceptance of EMR systems by end-users in Saudi public hospitals. 
The research found that education and English language and computer literacy 
levels were significant to the use of, preference for, and acceptance of EMR systems. 
These factors aligned with the broader international literature on barriers to EMR 
implementation worldwide. The literature also put forward a number of available 
solutions to address these barriers to implementation, including the introduction of 
training measures to ensure that end-users are ready to use the newly implemented 
system. However, the current research also revealed that, in some Saudi hospitals, 
appropriate training measures had not been introduced. Legitimate end-users, such 
as nurses and laboratory staff, given their important role in the healthcare delivery 
process, need to have the required skills and knowledge to access and use systems. 
Having such skills is ultimately essential for effective successful EMR implementation 
and long-term use. Importantly, however, language issues in Saudi public hospitals 
were also identified as one of the socio-demographic aspects that may impede 
successful implementation.   
 
In summary, the study addressed Research Question 1 by identifying a number of 
factors that can impact both positively and negatively on EMR implementation in 
Saudi Arabia. To the knowledge of the researcher, these findings have not previously 
been reported in the literature, aside from the work of Hasanain and Cooper (2014). 
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To this end, comprehensive and well-designed training may facilitate the use and 
acceptance of EMR system in Saudi hospitals.  
 
8.2.2 Research question 2 
What are the barriers to, and enablers, of EMR implementation? 
 
Another aim of this doctoral research was to identify barriers to, and enablers of, 
EMR implementation in Saudi public hospitals to inform the development of an 
effective EMR implementation framework. Given the incipient state of EMR uptake in 
public hospitals in Saudi Arabia, a number of barriers were identified that could 
hinder the system’s utilisation and implementation. Key barriers comprised ‘top-
down technical-operational’ and ‘bottom-up social’ barriers. Additionally, a number of 
enablers were identified that help facilitate successful implementation of EMRs. Key 
enablers included ‘top-down organisation preparedness’ and ‘top-down-technical and 
training support’ enablers. Being able to identify and understand such barriers and 
enablers assists key stakeholders and decision-makers seeking to implement EMRs. 
 
In summary, the research addressed Question 2 by identifying both barriers to and 
enablers of EMR implementation. In addition, Research Question 2 addressed how 
hospital size can impact on the prevalence of both social and technical barriers, but 
tends not to impact on end-users’ preferences for either electronic or paper-based 
health record systems. 
 
8.2.3 Research question 3  
Do the preferred health record system and EMR barriers in Saudi public hospitals 
differ in large, medium and small hospitals? 
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Interestingly, the qualitative interviews found that private hospitals reported having 
explicit policies in place relating to the required language skills of staff. They 
recruited only staff with the requisite English and computer literacy levels to use the 
system. Future research should examine differences between public and private 
hospitals to see if mutual learnings can be gained in terms of facilitating the uptake 
of field staff in using EMRs. 
 
Furthermore, findings of Study 1 showed that participants with better English 
language literacy levels also had better computer literacy levels. Study 1 found that, 
if computer literacy levels among staff increase, their acceptance levels and 
preference for using EMR systems also then increase. Thus, the use of, and 
preference for, EMR systems appears to be related to socio-demographic 
determinants, such as educational level, English language proficiency, and computer 
literacy levels.  
 
Thus, the research addressed Question 3 by identifying computer and English 
language literacy levels of current and/or potential EMR users. Also, Research 
Question 3 addressed how acceptance levels and preferences for the use of an EMR 
system vary according to the participants’ English language and computer literacy 
levels, as well as education level.  
 
8.2.4 Research question 4  
What are the key features that need to be considered/incorporated into a 
comprehensive implementation framework for EMR systems in Saudi public 
hospitals? 
Findings of the current research yielded a number of considerations found to 
contribute to the success or failure of implementing and using EMR systems in Saudi 
hospitals and which were consequently incorporated into the framework. These 
considerations included a number of technological, organisational, and 
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environmental aspects. The study demonstrated that organisational considerations, 
as discussed in Chapter 6, appeared to be the most important area of impact. 
Examples of these organisational considerations include planning, assessment, and 
management. As such, the researcher suggests that hospitals seeking to implement 
an EMR system need to pay considerable attention to organisational issues, even 
though other technological and environmental considerations remain important. 
Certainly, all three aspects were incorporated into the framework developed in this 
study. More attention should be paid to organisational considerations, however, 
because these factors help assess organisational readiness for implementation, 
including the availability of adequate resources and establishing processes from top 
to bottom to facilitate any implementation efforts. Without appropriate 
organisational assessment occurring prior to, during, and following implementation, 
a project will likely be compromised. In effect, organisational considerations ensure 
that hospitals are ‘ready’ for EMR implementation and appear critical for laying the 
foundations for addressing technical and environmental considerations. 
 
In summary, Research Question 4 looked at key considerations that need to be 
incorporated into a comprehensive EMR implementation framework for Saudi public 
hospitals. These considerations were identified and incorporated into the 
development of the preliminary EMR implementation framework. 
 
8.2.5 Research question 5 
Is the proposed implementation framework acceptable to stakeholders? 
 
As discussed in Chapter 7, only two Saudi based participants provided their feedback 
regarding the EMR implementation framework. Because of the small number of 
respondents, the doctoral candidate also incorporated feedback and comments from 
several non-Saudi experts in the field. These experts were experienced in 
implementing EMRs, had highly relevant work experience in developed and 
developing countries, and possessed considerable cultural awareness and knowledge 
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of Saudi Arabia. Most of the feedback received related to reorganising, replacing, 
and duplicating some of the considerations across all three phases of the 
implementation framework. For example, training was considered continuously 
relevant to pre-implementation, implementation, and post-implementation phases.  
These recommendations were accepted and the appropriate changes were made to 
develop the final evidence-based EMR implementation framework.  
 
The researcher tried a number of ways to increase the response rate of feedback 
from the Saudi Arabian experts, including both e-mail and telephone follow-up. 
These efforts required two variations to the QUT ethics committee’s clearance. Time 
differences between Australia and Saudi Arabia and the workloads of the participants 
are two possible reasons for the low response rate. Had the researcher been in 
Saudi Arabia, the response rate might have been higher, because physical presence 
in the country would have eliminated issues around time differences. Additionally, 
the task of providing feedback on a comprehensive model is possibly more 
conceptually difficult than providing yes/no responses or rating items on a 
questionnaire. Thus, the complexity of the task may have contributed to the poor 
Saudi response rate. Once again, had it been possible for the researcher to be in the 
country, this may have assisted the response rate; participants may have found it 
easier to talk through complex issues face-to-face, rather than having to take the 
time to translate thoughts into a written response or even verbal response over the 
phone. Unfortunately, another visit to Saudi Arabia for this final data collection 
phase lay outside the resource allocation and time-frame of the project.  
 
Because only two Saudi experts responded, the researcher cannot confidently 
conclude that the framework is acceptable to most stakeholders. Those who 
responded were positive in their feedback about the model. Despite the poor 
response rate, it is worth noting that the framework is the only one of its kind that 
has been specifically developed for Saudi Arabia and is built from a range of 
methodologies. It is recommended that further research be undertaken to examine 
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the acceptability and usability of the framework, and that this research be 
undertaken using face-to-face interviews or a workshop format. 
 
In summary, Research Question 5 sought to determine whether the proposed 
implementation framework was acceptable to stakeholders. This question was 
addressed by taking into account feedback received from the participants alongside 
other experts in the field. Having incorporated the required updates and 
modifications to the preliminary EMR implementation framework, the researcher was 
able to address the original question and develop an evidence-based EMR 
implementation framework. 
 
The evidence-based EMR framework is provided in Figure 8.1. Chapter 8 now 
outlines the significance and contribution of this doctoral research. 
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Figure 8.1: Evidence-based EMR implementation framework for Saudi public hospitals 
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8.3 Significance and Contribution: Framework 
Implementation and use of EMR systems is low in developing countries, such 
as Saudi Arabia. A number of EMR implementation frameworks in the 
literature have been generated specifically for developed and/or developing 
countries and even for particular hospitals. However, no universal EMR 
implementation framework exists that can be used in every country, hospital, 
or health setting. Furthermore, and of particular relevance to this doctoral 
thesis, no EMR implementation frameworks have yet been developed 
specifically for Saudi Arabian public hospitals. Public hospitals in Saudi Arabia 
are experiencing a lower level of EMR implementation than private hospitals 
(Hasanain & Cooper, 2014). The EMR implementation framework developed 
in this research was developed specifically for Saudi public hospitals to 
address the sector where need appears to be the greatest.  
 
At an international level, several EMR implementation frameworks are 
available in the literature. It is noted that these existing frameworks used 
different approaches to inform their development. For example, Keshavjee et 
al.’s (2006) EMR framework was developed based on a comprehensive and 
systematic review of 20 years of research and the lessons learnt from 
previous experiences. Some examples of existing frameworks take a 
predominantly top-down approach and thus focus on macro-level issues of 
the implementation, largely to the neglect of bottom-up factors. Few take 
both a top-down and bottom-up approach; however, incorporating both 
approaches may maximise opportunities for implementation success. Clearly, 
issues at the ‘top’—such as adequate budgets, governance arrangements, 
strong leadership, expertise, vendor selection, using a phased approach to 
implementation, and training—can positively impact on the likely success of 
policy implementation. Strong political and organisational determination at 
top levels is required to marshal the necessary financial, human, and 
technological resources. Even so, the literature also demonstrates that, in the 
presence of these factors, implementation can still fail if sufficient will and 
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embracing of policy directions is lacking at the lower levels of implementation 
(Dye & Zeigler, 1975; Pressman & Wildavsky, 1979; Sabatier, 1986).  Hence, 
staff at the field level (that is, those who work on a day-to-day basis with the 
technology, at the patient or ward level) can have considerable impact on 
how (and if) a policy is implemented according to its intent. In this regard, 
the doctoral study found that cultural expectations of staff regarding their 
roles, their willingness to embrace change, and their requisite skills in 
language and computer literacies were factors that can impact positively (or 
negatively) on implementation success.  
 
For example, in relation to cultural expectations, participants reported that 
some doctors appear to reject the technology, possibly seeing the entry of 
electronic patient information as an inferior role—or even ‘women’s work’. 
Thus, occupations of a perceived lesser status were required in some 
instances to work with doctors and enter data on their behalf. In some 
instances, transcription tasks were outsourced to other countries. 
 
Early literature in the public policy field has noted that implementation falls 
between policy decision-making and policy evaluation, and that once a 
decision is made, policy implementation is neither guaranteed nor assured 
(Dye & Zeigler, 1975; Pressman & Wildavsky, 1979; Sabatier, 1986). The 
doctoral thesis supports this observation: those who seek to implement 
policy need to give careful consideration to factors operating at the field 
level. It is at this level that even the best planned, resourced, and executed 
policies might go astray. Thus, the chance that EMR implementation will 
occur successfully requires the careful merging and orchestration of both 
top-down and bottom-up considerations.  
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In relation to the Saudi Arabian context, and to the knowledge of the 
doctoral candidate, no EMR implementation framework is yet available 
specific to Saudi public hospitals and none takes such a comprehensive top-
down and bottom-up approach. Similarly, the implementation framework is 
unique internationally because it is informed by the TOE theory; combines 
theories, micro and macro perspectives, and critique of other EMR 
implementation efforts; and synthesises learnt lessons from the literature. It 
is this comprehensive approach that distinguishes this framework for EMR 
implementation in Saudi public hospitals from all others. It is hoped that, in 
the Saudi Arabian context, the framework may assist and guide future EMR 
implementation in public hospitals. 
 
Another important finding emerged from the both Studies 1 and 2 as well as 
from the review of the literature: the importance of using a phased 
implementation approach when seeking to implement EMR systems in Saudi 
public hospitals. In effect, the findings show that previous experiences in 
Saudi hospitals may have been unsuccessful because they used a ‘one-shot’ 
implementation approach. The use of phased implementation appears to be 
the most appropriate approach that can help reduce the number of issues 
arising at any one time. The phased approach enables problems to be 
diagnosed at an early stage and for remedial action to be taken prior to full 
roll-out. Such an approach makes the implementation process more feasible 
and manageable, because tasks are broken down into component parts and 
problems can be addressed on a smaller scale. 
 
Another important finding that emerged in the current research was that 
vendor selection represents one of the main issues that should be considered 
for successful EMR implementation in Saudi public hospitals. It was found 
that a number of hospitals in Saudi Arabia do not use an effective vendor 
selection process and that the Best of Breed strategy for vendor selection is 
probably the most appropriate strategy for Saudi public hospitals.  
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The current research has added to the existing body of knowledge by 
developing a comprehensive implementation framework and by elucidating 
factors than can assist and hinder EMR implementation in Saudi Arabia. One 
of the primary implications of this current research is that EMR 
implementation is a complicated task that can become ‘de-railed’ or 
frustrated anywhere along the continuum, from the top to the bottom of an 
organisation. EMR implementation requires enormous effort and goodwill 
from all groups and individuals who are part of the implementation process: 
each person/department or level of authority has the capacity to influence 
the outcomes of implementation. A mutual dependency exists among all 
policy actors involved from the top to the bottom of an organisation. 
 
The current research is thought to be timely because it proposes an 
evidence-based EMR implementation framework developed specifically for 
Saudi public hospitals at a time when the Minister of Health has indicated 
that EMR implementation is a priority. The development of an 
implementation framework aims to assist public hospitals in Saudi Arabia 
seeking to implement an EMR. Developing such an implementation 
framework was thought to be a worthy endeavour due to the low and slow 
uptake of EMR systems in Saudi hospitals in general (Bah et al., 2011; 
Hasanain et al., 2014), and Saudi public hospitals in particular (Hasanain & 
Cooper, 2014). Although developed for Saudi public hospitals, in the absence 
of other existing frameworks for Saudi Arabia, it may also find an application 
for Saudi private hospitals and may assist other neighbouring countries, such 
as the Gulf Cooperation Council (GCC) states, either as it is or with 
modification. 
   
The EMR implementation framework developed in the current research 
incorporates considerations found to be important for, and sensitive to, the 
context of Saudi hospitals, particularly in the public sector. A significant 
finding of this research emphasises the need for training of end-users during 
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all three phases of implementation. A comprehensive and well-designed 
training program would likely reduce end-users’ resistance and facilitate 
successful EMR implementation in Saudi hospitals. Given that providing 
effective training sessions for all potential users was seen by end-users as 
the most important enabler for EMR implementation, training-related issues 
need to be considered during all pre-implementation, implementation, and 
post implementation phases.  
 
A phased implementation approach was found in this research to be the 
preferred and most suitable approach for EMR implementation, which aligns 
with findings and recommendations in the broader literature (Crema & 
Verbano, 2013; Ghazisaeidi et al., 2014a; Lei et al., 2013; Nguyen et al., 
2014; Sultan et al., 2014; WHO, 2006). 
 
Finally, this research underscores the significance and value of using mixed 
methodology. While the study’s findings from both the quantitative 
questionnaire and qualitative interviews were generally consistent with the 
literature, the findings from this mixed-methods approach provided different 
perspectives along the implementation continuum and thus a more in-depth, 
rich, and nuanced explanation of the issues that an EMR framework ideally 
needs to take into account.    
  
8.4 Limitations  
An acknowledged limitation of the framework that has been developed is 
that it might not take into account every factor either assisting or impeding 
EMR implementation. The literature and original findings may have missed 
some factors, because the framework development relied largely on what 
was reported in the literature and extracted from field staff and content 
experts. Nonetheless, the framework represents the most comprehensive 
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framework developed to date for Saudi Arabia and may provide a good 
starting point for assisting implementation and further development based on 
additional research.   
 
The current research is subject to a number of other limitations. Firstly, 
Study 1 examined seven public hospitals in three different cities (Jeddah, 
Makkah, and Taif) within the Makkah province of Saudi Arabia. The Makkah 
region has the largest percentage (25.5) of population compared to all other 
regions of Saudi Arabia.  Therefore, the findings may not be representative 
of other regions. For example, implementation may be more complex or 
conversely simpler in smaller cities. Also, the region may be better resourced 
because it houses large cities. Resources have been shown to impact on 
implementation success (Salam, 2013; WHO, 2006).   
 
Response bias represents another limitation of the current study. For 
example, three hospitals approached to participate in the study did not 
participate. It is possible that the hospitals that did participate were different 
in some way from the others. For example, they may have been more or less 
responsive to technology, creating a response bias. In addition, the response 
rate of Study 1 was 69% with a total of (n=333) usable questionnaires. 
These findings might not be representative of staff experiences and 
demographics within the participating hospitals. Moreover, the participating 
hospitals may not be representative of other Saudi public hospitals, and 
consequently, any attempt to generalise the findings more broadly would 
need to be approached cautiously. It is worth noting, however, that response 
rates of more than 60% are thought to be acceptable in terms of data 
analysis and for examining trends in data (Johnson & Wislar, 2012). 
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Secondly, the findings of this study were based on participant self-reporting 
and could be open to some response bias. For example, respondents may 
have over-estimated or under-estimated their computer skills. Moreover, the 
study was not able to objectively verify participant information such as 
education levels and computer literacy skills. Only eight barriers were 
presented to the participants, and it is possible that other barriers to EMR 
implementation exist that were not present in the literature. However, 
respondents did have the opportunity to provide additional information at the 
end of their questionnaire.  
  
Another limitation is the classification of hospitals by size. The Saudi 
literature uses varying definitions of what constitutes small-, medium-, and 
large-sized hospitals, as does the Australian literature. The current study 
attempted to use an existing classification system in relation to hospital size, 
but none of these aligned with the current study and would have left a 
particular category under-represented in terms of data analysis. A poor 
spread of hospitals across the three groupings (small, medium, and large) 
would have hampered statistical comparisons. Thus, it is possible that using 
differing cut-off points for size may have yielded different results. It is also 
worth noting that since there is no consistent or universally accepted 
definition of hospital size in the literature, hospital size in the current study 
was classified based on a number of studies in the Australian as well as the 
Saudi literature. Future research in the Saudi context might use a different 
classification for hospital size from the classification or cut-off points used in 
the current research. Additionally, Study 3b included only two participants, 
due to inability to get a response from the other 13 EMR experts. In order to 
partly overcome the poor response rate of Study 3b, the researcher 
incorporated the expert opinions of an Australian panel. While the panel 
members are also experts in EMRs, come from a multidisciplinary 
background, and have relevant experience in developed and developing 
countries, including Saudi Arabia, the inclusion of their opinions could be 
seen as both a strength and a limitation. Strictly speaking, they may have 
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lacked some important contextual knowledge regarding hospitals in the area 
under examination. 
 
Finally, the questionnaire needs further attention to validate the constructs 
by using analysis, such as the confirmatory factor analysis. The current study 
used exploratory factor analysis, which was appropriate to the examination 
of a previously unexplored area. Additionally, because this doctoral research 
used a mixed-method research design and was able to triangulate data from 
different sources, no further validation was conducted.  
 
8.5 Future Research 
Future research could examine micro-level (end-user) perspectives and 
needs in private hospitals and identify whether these perspectives and needs 
are different from those found in public hospitals. Further research in other 
regions, in relation to hospital size and EMR barriers and implementation in 
Saudi Arabia, is also needed. Another possible topic for future research 
would be a process or outcome evaluation of the developed implementation 
framework to identify the effectiveness and usefulness of the framework. 
Additional research is also needed to further validate the research instrument 
developed for and used in Study 1. 
 
PM methodology is an approach that may hold relevance to EMR 
implementation within organisations. This doctoral research acknowledged its 
importance and noted that the key elements of the PM methodology are 
similar to the elements included in the used theories for the conceptual 
framework of this current research. Thus, the PM methodology in and off 
itself was not a specific focus of the research. Future research may benefit 
from developing an EMR implementation framework for Saudi public 
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hospitals based specifically on the PM methodology and the approach could 
provide useful triangulation for testing the framework. 
 
8.6 Conclusion 
The main conclusion of the current study is that EMR implementation is a 
remarkably complex task that requires high-level planning, which can be 
facilitated by technological, organisational, and environmental considerations. 
EMR implementation is best facilitated by the use of a staged implementation 
approach. Those who are seeking to implement EMRs are advised to take 
into account both macro and micro levels and to not underestimate the 
‘power’ of those working at the field level, namely the end-users. 
 
While this doctoral thesis has been concerned with the development of an 
EMR framework to assist public hospitals in Saudi Arabia in implementing 
EMRs, the broader policy literature from the fields of political science and 
public policy were found to be unexpectedly valuable in developing the 
framework. These disciplines assist in better understanding the role of 
organisations and institutions in the policy process and how human 
behaviour intersects with policy and can thus assist or hinder policy 
ambitions. In effect, both top-down and bottom-up considerations appear 
crucial in policy implementation in general and in the implementation of EMR 
policy in particular. It is recommended that those seeking to implement EMRs 
take a multidisciplinary approach informed by knowledge of the health 
sector, computerised technology, change management, political science, 
public policy, health management, and human behaviour. 
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Abstract 
Electronic Medical Record (EMR) systems are being implemented increasingly worldwide. Saudi Arabia 
is one of developing countries that commenced implementing such systems in 1988. Whilst EMR uptake 
has been low in Saudi Arabia until now, a number of hospitals have implemented EMR systems 
successfully. This paper analyses available studies (n=28) in the literature regarding EMR 
Implementation in Saudi Arabia to identify the progress of EMR implementation to date and to identify 
the facilitators and barriers to implementation. 
Keywords 
Electronic Medical Records; Health Information Systems; Saudi Arabia. 
1. INTRODUCTION 
As populations grow and age additional demands are placed on healthcare facilities and 
providers. Globally, Health Information Systems (HIS) and technologies are being used 
increasingly and are seen as a way to increase hospital efficiency and the quality of patient care 
(1). HIS enable healthcare providers to document relevant patient information and provide 
efficient and improved healthcare services (2). Healthcare organizations achieve these outcomes 
through the use of HIS such as Electronic Medical Records (EMR), Computer Based Patient 
Records (CBPR), Automated Health Records (AHR) and Electronic Patient Records (EPR) all 
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of which enable patient information to be recorded electronically. For the purposes of this study 
the term EMR includes any of the aforementioned systems. 
The uptake of EMR systems throughout the world has occurred at different rates, with 
developing countries tending to lag behind more developed nations (3). Globally, the idea of 
recording patient health records electronically commenced during the 1960s (4). EMR systems 
were introduced in 1988 in Saudi Arabia, to improve the Saudi healthcare system and its 
services and to assist in better meeting the demands placed on health organizations (4).  The 
Saudi Ministry of Health (MOH) made the introduction of EMRs one of its priorities and it 
plans to implement EMR nationwide (4). The Saudi MOH expected a number of improvements 
to the healthcare system from EMRs including reduced patient waiting times, improved flow of 
patient information and a reduction in errors and the duplication of records (5). 
There are several successful examples of EMR implementation in Saudi Arabia and some 
hospitals have even earned excellence awards for their EMR implementation achievements (4). 
However, it has also been noted in the literature that systems such as EMRs are uncommon 
within Saudi hospitals (6). A number of challenges to EMRs implementation have been 
identified as key factors hampering EMR uptake (6). The purpose of this article is to review the 
literature in order to identify EMR implementation progress to date in Saudi Arabia and to also 
identify the factors which have assisted and hindered EMR implementation in this context. 
1.1. EMRs 
Numerous authors have defined the term EMR in the literature. While there is no generally 
agreed definition, there are a number of recurring concepts which have been presented by 
several organizations (7) (8) (9). The National Alliance for Health Information Technology 
(NAHIT) has defined EMR as ‘an electronic record of health-related information on an 
individual that can be created, gathered, managed, and consulted by authorized clinicians and 
staff within one healthcare organization'. In other words, EMR is a computerized record that 
maintains patients’ health related data, which is available to be used and accessed, only by 
authorized personnel, in order to deliver health care services within the health organization (7). 
1.2. The Saudi Healthcare System 
Saudi Arabia is one of the developing countries that is trying to adjust to worldwide 
developments and technologies in order to improve the health of its citizens (5). In Saudi Arabia 
there are 244 hospitals (4). Approximately 60% of these are public hospitals which fall under 
the jurisdiction of the Ministry of Health, while the remaining are provided by either the private 
sector, University hospitals or other governmental departments such as the Ministry of Defense 
and Aviation (10).  
The Saudi MOH public hospitals provide healthcare services at primary, secondary and tertiary 
levels to all citizens free of charge (11). The Saudi MOH budget in 2007 was 5.6% of the total 
governmental budget, with $277 U.S. dollars expenditure per capita per year. (12). 
In the 1980s, an integrated EHR system was first developed, that was capable of sharing health 
information across different organizations (4). Further roll-out of EMR systems in Saudi MOH 
hospitals has been noted as progressing slowly (13). The literature reveals that there are a 
number of reasons leading to the poor uptake of EMRs in Saudi Arabia (4). It has also been 
noted that different initiatives aimed at EMR implementation and improvements were neither 
coordinated nor cooperative (14).   Although progress to date has been impeded, the MOH has 
identified the importance of adopting an information system within hospitals that will ultimately 
link all hospitals within Saudi Arabia (15) (4).  Thus, this article focuses on reviewing progress 
to date in EMR implementation in Saudi Arabia. Additionally, it reviews the reasons leading to 
the poor uptake of EMRs implementation in Saudi Arabia, which have been considered as 
barriers to implementation in Saudi hospitals.  
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2. OBJECTIVES 
The objectives of this study are to undertake a systematic review of the literature in order to 
examine the current status and availability of EMRs in Saudi Arabia, and identify the facilitators 
and barriers impacting EMR implementation. An additional objective was to explore the 
initiatives undertaken by the MOH for EMR implementation and to outline its achievements to 
date in the adoption of EMRs.   
3. METHODS 
An extensive search of research in the field of EMRs in Saudi Arabia was conducted using 
health databases and relevant articles were extracted.  Databases searched for this study 
included Emerald, ProQuest, PubMed, SAGE Journals, Informit, Health Reference Centre and 
Google Scholar. Relevant reports in English language were extracted and a manual search of the 
reference lists of reviews and other articles was undertaken. The search targeted studies between 
the years 2003 until 2013, as no studies were found prior to the year 2003. The main search 
terms included Electronic Medical Records and Electronic Health Records, associated with the 
text ‘Kingdom of Saudi Arabia’. A further search was conducted using other relevant keywords, 
in order to expand the search strategy as follows: 
Saudi AND Electronic Medical Record* OR Electronic Health Record*, Saudi AND 
EMR OR EHR, Saudi AND Health Information System*, Saudi AND Computer 
Based Patient Record OR Automated Health Record*, Saudi AND Electronic Patient 
Record* OR EPR, Saudi AND AHR OR CBPR, Health Informatics AND Saudi. 
3.1. Information Source 
The collected scholarly information included articles, theses, conference papers and presentation 
slides that were extracted from the databases as well as from the reference lists of studies 
sourced through the search of the databases. The included papers were selected based on a 
number of eligibility criteria in order to meet the purpose of this review. 
3.2. Eligibility Criteria 
All included studies were required to meet the eligibility criteria of this review. The criteria 
included studies that only focused on Saudi healthcare organizations and which described EMR 
status and availability in Saudi Arabia. Studies which focused on EMR implementation barriers, 
facilitators and initiatives in Saudi Arabia were also eligible for inclusion. Studies included in 
this review had to be published between 2003 and 2013 and written in English.  All included 
studies were prescreened for relevance based on the inclusion criteria. Any located studies that 
did not focus on Saudi Arabia or were not relevant to the area of EMR were not eligible for 
inclusion.  
2.3. Data Management 
The identified references from all searched databases were imported into bibliographic software 
(EndNote version X4.0.2).  
4. RESULTS 
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Figure 1.  Flow diagram of systematic search strategy  
 
 
3.1. The Ministry of Health and other organizations Initiatives 
In 2008, Altuwaijri mentioned in an article that the Saudi MOH recently proposed an ambitious 
nation-wide implementation plan that would include all Saudi healthcare sectors (6) and enable 
the linking of both public and private healthcare organizations (16). At the beginning or early 
stage of implementation, the main issue needing to be accomplished was having a sufficient HIS 
to record and improve health related information, however, it was not necessarily computer 
based (4)  
The Saudi Ministry of Health has spent millions of dollars developing and improving the 
healthcare system and services provided in Saudi Arabia, as well as implementing and 
improving HIS technologies (17). However, initiatives to implement HIS such as EMRs were 
all conducted independently by MOH and other governmental hospitals (6) Thus, it was and has 
been difficult to integrate patients’ records, as patients have different records in different 
hospitals run by different governmental bodies (6). This situation occurs in most of the public 
and private hospitals in Saudi Arabia (6). Therefore, there is no standard EMR system used in 
the country (6). A complicating factor to nation-wide implementation appears to be the 
existence of a number of healthcare organizations that were under different governmental 
jurisdictions, such as the National Guard Health Affair (NGHA) and the Ministry of Defense 
and Aviation (17). It is noted that these institutions and several other hospitals have 
accomplished distinguished achievements in many fields including EMR implementation (17). 
However, because some of these non-MOH organizations set their own priorities and selected 
systems best aligned with their own needs, there was variation in the way EMRs were 
implemented (17). Such early variation in EMRs between governmental departments would lay 
the foundation for making attempts at uniform, national implementation problematic (17).  The 
private sector similarly established its own systems, with little coordination with other sectors 
(4). While most of the extant literature focuses on MOH hospitals, there is some literature about 
hospitals in other sectors that also provide learnings about EMR implementation in Saudi 
Arabia. 
All Resources 
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(n= 41) 
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Full text records 
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Full text records 
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After several MOH hospitals initiated and implemented their own EMR systems (6), in the year 
2000, the Saudi government initiated a reform committee to review healthcare services (17). 
The reform committee highlighted a lack of a good HIS to manage patient records (17). Then, in 
2002, an information technology strategic plan was developed based on the reform committee’s 
recommendations, and it aimed to develop a national Electronic Medical Record system (18).  
In order for the plan and its aim to be accomplished, a number of steps were recommended by 
the reform committee (17). First and foremost, the committee recommended building a 
workforce specialized in health informatics, as skills in this areas were noted to be in scare 
supply (17). Other recommendations included the establishment of centers of excellence and 
professional associations in the field of health informatics (17). As a result of review’s 
recommendations, the King Saud bin AbdulAziz University for Health Sciences (KAU-HS) at 
the National Guard, developed a two year Master program in health informatics, which 
commenced in 2005 (17). This program assisted in increasing the number of people in the 
workforce in this specialized field; by providing them with the requisite knowledge to practice 
in the field of health informatics in Saudi Arabia (17). 
Apart from the Master’s program, in 2005 the KAU-HS also developed the Saudi Association 
for Health Informatics (SAHI), as the reform committee recommended (17). One of the main 
objectives of the SAHI, was to conduct a conference every two years (19), focusing on e-health 
and health informatics issues in Saudi Arabia (20). The first conference was conducted in 2006 
(10), and other conferences were held in 2008, 2010 and 2012 (21).  The SAHI is the only 
recognized association in Saudi Arabia that focuses on the topic of Health Informatics and 
conducts events to discuss this topic and assist in the development of e-health in the country 
(18).  The reform committee also recommended the need to establish a center of excellence for 
health informatics (21). Later in 2002, the KSAU-HS and the NGHA proposed the 
establishment of an electronic healthcare centre of research excellence (E-CoRE) (21).  This 
centre would assist in the development and implementation of e-health applications and health 
information technology and its management in Saudi Arabia (21). The creation of the E-CoRE 
would also assist in achieving an improved healthcare delivery process as well as its quality and 
efficiency (21).  
As a further initiative by the NGHA to expand the capability of the EMR system and the quality 
of services at King Abdulaziz Medical City’s (KAMC) Ambulatory Care Center (ACC) of 
NGHA, a short messaging services (SMS) appointment reminder was implemented in 2008 
(22). The SMS was integrated with the EMR system, which had a positive effect on improving 
the efficiency of its services by for example decreasing the rate of missed outpatient 
appointments (22). This initiative highlights the advantages of having EMRs, from which other 
Saudi hospitals may benefit. Another initiative to promote and develop HIS such as EMRs, is 
that the King Faisal Specialist Hospital and Research Centre (KFSH&RC) in Riyadh established 
an e-health center in 1993 (23). E-health technologies include patient related electronic health 
records, telemedicine and several other information and communication health related 
technologies used in healthcare organisations (24). 
The MOH allocated 4 billion Saudi Riyals (around 1 billion US Dollar) during the years 2008 - 
2011 to develop and implement e-health in Saudi Arabia (25). Additionally, in 2011 the MOH 
appointed an Information and Communication Technology (ICT) team and developed a 10 year 
e-health strategic plan to improve the Saudi healthcare system and its services (18).  A 
chronology, drawn from the literature, which summarizes major EMR initiatives in Saudi 
Arabia is outlined in Table 1. 
 
 
 
  
277 Chapter 8: Conclusion 
 
Table 1.  EMRs in Saudi Arabia: A chronology of implementation milestones. 
Year Sector Action Ref. 
1988 MOH First introduction of EMR systems in Saudi Arabia. (4) 
1993 KFSH&RC First introduction of HIS and record health related information 
electronically 
(4) 
1993 MOH Telemedicine and Internet technology was introduced in Saudi 
Arabia. 
(4) 
1993 KFSH&RC Developed an e-health centre. (23) 
1999 NGHA The first IT strategic plan for implementing HIS was developed 
for the NGHA hospitals. 
(42) 
2000 MOH A reform committee was formed to review the Saudi healthcare 
services, and highlighted the lack of appropriate HIS. 
(20) 
2001 MOH An information technology strategic plan was developed based on 
the reform committee’s recommendations. 
(20) 
2001 NGHA  The hospital purchased a commercial EMR system to be 
implemented in all NGHA hospitals. 
(42) 
2004 NGHA  System was operational in Riyadh site. (42) 
2005 KAU-HS / 
NGHA 
Commencement of a two year Master program in health 
informatics.  
(20) 
2006 KAU-HS / 
NGHA 
The Saudi Association for Health Informatics was developed and 
its first conference was conducted. 
(10) 
2007 Ministry of 
Defence & 
Aviation 
The north-western region of Tabuk Armed Forces hospital had its 
first operational EMR system within all Armed Forces hospitals 
in Saudi Arabia. 
(43) 
2008  MOH 1 billion US dollar was allocated for e-health development and 
implementation in Saudi Arabia. 
(25) 
2008
-
2010 
NGHA In 2008, the NGHA started to implement EMR system in other 
sites, and was fully implemented and became operational in all 
four NGHA sites in 2010. 
(42) 
2010 NGHA the Arab Health Conference awarded the NGHA the Middle East 
Excellence Award in electronic health records 
(42) 
2011 MOH An Information and Communication Technology (ICT) team was 
assigned to develop a 10 year e-health strategic plan to improve 
the Saudi healthcare system and its services. 
(18) 
2011 MOH The percentage level of EMR system implementation in 19 MOH 
hospitals, in the Eastern province of Saudi Arabia was identified 
to be 15.8% 
(29) 
2012 MOH The level of EMR system implementation in 22 MOH public 
hospitals was: 
11 hospitals had fully implemented EMR system. 
8 hospitals had EMR implementations were in progress. 
(28) 
 
3.2. The available EMR systems in Saudi Arabia 
The literature reveals that the Saudi MOH was interested in and conducted several initiatives in 
the field of HIS and wanted to implement EMR nationally (4). This interest in EMRs 
commenced due to a number of reasons. The MOH wanted to keep up with all the technological 
developments in the field of health, especially in relation to patient records (14). However, the 
literature indicates that until 2012, most of the MOH hospitals had paper-based patient 
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recording systems (5). There has been a dramatic increase in the amount of health information, 
because of the rapid growth in the Saudi population (14). Despite the increased interest in and 
investment by the MOH in HIS, its uptake has been very low (6) and most of the available 
systems are basic (4). Basic systems tend to focus on the administrative aspects such as 
admission and discharge dates rather than being patient-centered (14), such as patient selection 
by ensuring that services are offered to the right patient, ordering medications and providing 
notifications about allergies (26).  Although the literature does not provide information on the 
exact number of hospitals in Saudi hospitals that have an EMR system, it is agreed that very few 
hospitals are in an advanced stage of HIS implementation (6).  
In 2006, Alanzay conducted a research study of EHR implementation in six major hospitals in 
Riyadh administered by different governmental bodies (11). Alanzy’s research noted that EMR 
systems availability varied from one hospital to another in Saudi Arabia (11). Additionally, 
participants in Alanazy’s research had differing perceptions of the level and extent of the use of 
EMRs in the hospitals in which they worked (11). These findings highlight that some of the 
healthcare providers in Saudi hospitals are unaware of the functions that are available within the 
hospital’s HIS system. The findings may also imply that some of the hospitals are still using a 
paper-based records system in some of their departments. These finding are in keeping with 
several other studies (5), which indicate a lack of staff awareness in some hospitals about the 
functions of the implemented HIS and is one of the barriers that may be affecting the low and 
slow adoption of EMRs (3). Therefore, hospital management needs to understand end-users 
perceptions, needs and computer literacy levels for using the implemented EMR (27). Hospital 
mangers also need to ensure that the current and potential users of the EMR system are aware of 
the available functions and customization based on a role-specific approach (27). Another study 
surveyed 22 MOH public hospitals in Riyadh city for EMRs availability (28). The study found 
that few of these 22 hospitals had implemented EMRs (28).  This finding also confirms the low 
and slow uptake of EMRs in Saudi hospitals (6). 
Another study in 2011 (29), explored the level of EMR system implementation in 19 MOH 
hospitals, in the Eastern province of Saudi Arabia (29). The study found that only three out of 
the 19 hospitals (15.8%) had an EMR system, while the remaining 16 did not have an EMR 
system (18). The study noted the low percentage (15.8%) of EMR uptake among the surveyed 
hospitals.  It appears that the three hospitals that had implemented EMR were using the same 
EMR software and had the same functionalities (29). The study suggested that the low uptake of 
EMRs might be associated with a lack of interhospital coordination, collaboration and planning 
(29). Another reason mentioned in the study for the lack of uptake in some hospitals, was 
related to the workload of physicians (29). It was thought that busy physicians may have 
insufficient time to use the system (29).  
Security concerns were another issue that the study proposed as a reason for limited uptake of 
EMR in the 16 out of 19 hospitals (29), which had not implemented EMRs (29). This confirms 
other research in the literature which suggests the importance of data security (30), as well as 
the central role of a well-structured and coordinated implementation plan to aid successful EMR 
implementation (31). From reviewing the literature, it is clear that up until 2012, EMR uptake 
and implementation in Saudi hospitals was low and that several issues were obstructing the 
uptake (6). However, interest in the field of EMRs is increasing in Saudi Arabia, with one study 
being undertaken in 2003 and eight studies in 2012, as shown in (Figure 2). Having described 
the uptake of EMRs in Saudi Arabia, the study now turns to identify the factors that have 
assisted or hindered EMR implementation in Saudi hospitals (32). 
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Figure 2.  Number of EMR related studies in Saudi Arabia 
3.3. Successful EMR system implementations in Saudi Arabia. 
The literature does not reveal the level of EMR system uptake at a national level in Saudi 
Arabia (18). So it is uncertain how many MOH hospitals have an EMR system and/or the level 
of such system uptake (18). The literature provides a number of studies in different hospitals in 
different cities focusing on EMRs implementation and issues related to their implementation. 
There are very good examples in the literature of the successful implementation of EMR 
systems in some of the major Saudi hospitals (18). This section provides a summary of some of 
these examples.  
3.3.1. The NGHA Experience for a Successful EMR Implementation 
The NHGA has four hospitals and 60 primary and secondary healthcare centers in different 
regions of Saudi Arabia (14). The four hospitals are located in four different cities; Riyadh, 
Jeddah, Dammam and Ahsa (28). The NGHA health organizations have 2000 in-patient beds 
and serve 2.5 million out-patients and 60,000 in-patients annually (33). All four NGHA 
hospitals have EMR systems that are integrated with each other (18), meaning that all four 
hospitals are linked and share an EMR system (18).  The NGHA started to consider EMR 
implementation as far back as the early 1990s (14), and thus was a leader in this type of 
initiative in Saudi Arabia (14). In 1999, the NGHA developed its first IT strategic plan for 
implementing EMR (14). The NGHA IT strategic plan consisted of two main phases for EMR 
implementation and development (14). The first phase was the “IT visioning phase” run by an 
IT steering committee (14). Phase one aimed to establish an informatics department and 
information system (14). Additionally, phase one was responsible for ensuring that both the “IT 
visioning phase” and the proposed IT project were coordinated (14). Phase one focused on all 
the deployment, evaluation and improvement aspects of the EMR which were to follow.  
The second phase of the NGHA IT strategic plan was the “achieving of the IT vision” phase 
(14). In order for the NGHA to fulfill this second phase, it developed an Information System 
and Informatics Department (ISID) (14). Since the NGHA had an IT department prior to the IT 
strategic plan, there was a need to link both the previous IT department with the new IT 
strategic plan (14). The NGHA specifically recruited a number of staff and provided them with 
training in Health Informatics in order to manage this linkage (14).  Later, in 2001, the NGHA 
purchased an EMR system for all NGHA sites (14). From then the NGHA implemented the 
system in the Riyadh site (14). By 2004, the system was fully implemented and was operational 
in only the Riyadh site (14). In 2010, the system was implemented and operational in all NGHA 
sites (14). Furthermore, the EMR system at the NGHA served more than 15,000 users in 2010 
(14). After completing this phase, the lessons learnt from this experience were documented (14). 
The main lesson learned was that an IT strategic plan was a crucial aspect for successful EMR 
system implementation (14).  Furthermore, there were potential risks that the organization 
needed to be aware of and mitigate (14). Then, the outcomes, benefits and lessons learned from 
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all pervious activities were recorded and submitted to the “IT visioning phase”, to ensure that 
the goals of the strategic plan were accomplished (14). The study also mentioned that the 
availability of an IT department and its role as well as the role of qualified staff and saw these 
factors as key lessons for successful implementation (14). Other lessons learned included 
sufficient and appropriate training for users, system integration and the availability of a strong 
project manager (14). Having a defined and well-structured plan for implementing an EMR 
system in the NGHA hospitals has also been attributed to assisting successful implementation 
(14). In fact the EMR implementation in NGHA hospitals has been noted as one of the best 
examples of EMR implementation in Saudi Arabia and possibly in other surrounding Arab 
countries (14). In 2010, the Arab Health Conference awarded the NGHA the Middle East 
excellence award in electronic health records (34). This award was the first award to be received 
by a Saudi health organization (14).  
Furthermore, the NGHA implemented an additional feature for the EMR system (33). The 
NGHA implemented a computerized physician order entry (CPOE), which was integrated with 
the available EMR system (33). CPOE is a system that improves the workflow by notifying the 
users of any alerts or errors, such as when there is a duplicate order for a treatment (33). The 
COPE system has several other features, and all data entered in the system are linked with the 
EMR system (33). Addressing potential user resistance and providing training sessions were 
aspects that the NGHA considered as important when adopting this new system (33). Another 
study in Saudi Arabia also emphasized the importance of the availability of training sessions in 
order to increase users’ satisfaction (24).  
After reviewing the NGHA experience in implementing EMR system in all NGHA sites, it is 
clear that EMR implementation is an achievable task in Saudi Arabia. It is however, 
acknowledged that implementation in four tertiary NGHA hospitals may be less complex than 
implementation across 244 MOH hospitals.  Nonetheless, the NGHA experience appears to 
provide lessons for other health providers seeking to implement EHRs. Clearly EMR 
implementation is assisted by appropriate planning, resources, skills and management. Although 
EMR uptake is low in Saudi, other hospitals can benefit from the NGHA experience, as all 
NGHA sites are in Saudi and thus share some cultural and contextual commonality with other 
Saudi hospitals. 
 
3.3.2. The Armed Forces hospitals Experience for a Successful EMR Implementation 
There are five Armed Forces hospitals under the Saudi Ministry of Defense and Aviation 
(11)and all five hospitals have a fully implemented and integrated EMR system (35). In 2007, 
the first system was implemented and was operational in the north-western region of Tabuk 
Armed Forces hospital (35). The EMR system of the Armed Forces hospitals was considered to 
be the largest EMR system operating in Saudi Arabia (35).  Once again implementation of 
EHRs in the Armed Forces hospitals may be less complex due to the smaller number of 
hospitals, compared to the MOH.  Additionally, a military culture with a clear chain of 
command and decision making may have assisted the implementation of a fully integrated 
EMR. 
3.3.3. King Faisal Specialist Hospital and Research Center Experience for a Successful 
EMR Implementation 
The King Faisal Specialist Hospital and Research Centre (KFSH & RC) is noted as a leading 
healthcare provider in Saudi Arabia (4).  It first introduced telemedicine and health HIS in 1993 
(4). The KFSH & RC hospital in Riyadh has almost fully implemented an EMR system (11), 
and is reported to have the latest IT (6).  
Having reviewed the literature about EMR implementation in Saudi Arabia, the review now 
turns to discuss the identified barriers. 
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4. BARRIERS TO EMR IMPLEMENTATION IN SAUDI ARABIA 
In 2006, a number of barriers were found to be obstructing the adoption of EMRs in Saudi 
hospitals (11). Examples of these barriers include cost, privacy concerns, complexity of 
software as well as a lack of uniform standards and vendor support and maintenance (11). 
However, the main barrier found in the workplace was “Lack of knowledge and experience to 
use computers amongst health personnel” (36). This barrier was noted as 15% higher in public 
hospitals than  private hospitals (36).  Another study in 2012 (37) also referred to computer 
literacy as one of the barriers considered to be obstructing EMRs implementation in Saudi 
Arabia (37). The computer literacy barrier has also been found to hinder EMRs implementation 
in other countries outside of Saudi Arabia (11). In 2010, another study was conducted to 
examine the current barriers of EMRs implementation in two private and three public MOH 
hospitals in Jeddah (36). Three key barriers to successful implementation of EMRs in Saudi 
Arabia have been identified from the literature. These barriers are social barriers, technical 
barriers and resource barriers (36). Each of these barriers will be considered in turn.  
4.1. Social Barriers 
A number of social barriers have been identified by various authors, with the main social 
barriers being lack of computer literacy and resistance to using new system (36). Another 
identified barrier to EMR implementation in Saudi Arabia is the language issue, since Arabic is 
the first language and yet the systems which are implemented are in English (36). Although 
these barriers had not previously been identified in Saudi Arabia, they are in keeping with 
findings in the broader international literature. Both Alanazy’s and Hasanain’s research shows 
that implementation barriers were apparent despite the two studies occurring in different time 
periods as well as in different geographical arrears (central region in 2006 and western region in 
2010, respectively). Thus time alone will not solve or overcome barriers to EMR 
implementation (3), and effective measures are needed to facilitate the implementation of such 
systems. 
As previously mentioned physician concern with workloads when using EMRs in Saudi 
hospitals, was reported to be a barrier to EMRs implementation (29). A study by Aldosari 
(2003) in Saudi Arabia, examined physicians’ attitudes towards EMRS (1). The study found that 
the attitudes of physicians are affected by several factors (1). Some of these factors were 
healthcare organizations’ support, ease of using the system and the potential benefits of using 
EMRs (1). Another study by Mohamed and El-Naif in 2005, assessed physician, nurse and 
patient views of EMRs and physicians’ views for using EMR systems in the Military hospital in 
Riyadh (38). It was noted  that 90% of the physicians were concerned that using such a system 
would mean that they would have to enter the data into the system (38).Their main concern was 
that reviewing results electronically and entering data would take more time than traditional 
paper-based methods  (38). Also, the majority of the physicians were worried that the system 
would decrease their productivity and cause them see fewer patients (38).  Physicians with low 
computer literacy had more concerns with perceived workload issues stemming from EMR 
usage (38). It was recommended in Mohamed and El-Naif’s study that there is a need to engage 
physicians and practitioners in computer activities and training in order to successfully 
implement EHRs (38). It was also recommended that strong support needs to be provided by the 
MOH for all stages of implementing EMRs (38). As well as identifying barriers, Hasanain’s 
(2010) study also suggested a number of solutions to address EMR implementation barriers. 
The preferred solution of the study participants for the “Lack of knowledge and experience to 
use computers amongst health personnel” barrier was educating and training the staff in how to 
use the new system. Such a solution can be accomplished by undertaking a needs assessment 
protocol followed by a tailored training program or courses based on the results of that 
assessment (36). 
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4.2. Technical Barriers 
Examples of technical barriers that were identified in previous research were instability of EMR 
vendors, lack of standardized systems and complexity of the implemented EMR system (36). In 
2011, a study referred to other EMR technical barriers that needed to be addressed, in order to 
have a national and integrated system in Saudi Arabia (39). These barriers were integration 
issues due to the diversity of the implemented HIS (37), security concerns with using the system 
(39), and lack of having a universal patient identifier (40). These barriers are considered to be 
serious hindrances to any EMR implementation plan. Lack of standard EMR systems in Saudi 
hospitals is an additional barriers hindering the implementation of a national EMR system (41).  
EMR system implementation should ideally undergo ongoing evaluation during each stage of  
implementation (28). Such evaluations would lead EMR implementation to be more feasible as 
lessons could be learned from previous experiences (28). This barrier of a lack of a standard for 
EMR implementation exists due to the absence of a national regulator.   (10). Regular 
evaluation, a national regulator and using a standardized system are core features for an 
integrated EMR system (10), and should be incorporated into any future EMR implementation 
in Saudi Arabia (18).  
4.3. Resources Barriers 
Hasanain (2010) identified a number of additional barriers (36) which related to resources. 
These additional barriers include a lack of human resources, lack of computers for staff and a 
lack of other technological recourses such as printers and even ink.  
All in all, the identified EMR barriers in Saudi hospitals appear to be obstructing EMR adoption 
(16). Some of these barriers were identified in 2006, and confirmed in a study in 2010.  
 
5. DISCUSSION AND CONCLUSION 
Overall, the exact level of EMR implementation nationally in Saudi Arabia could not be 
determined from the literature. Studies of MOH hospitals tended to be conducted in particular 
towns or regions and from this information, it would appear that implementation has been slow 
and low. The roll-out of EMRs in NGHA, military and private hospitals appears to be more 
advanced and may have been assisted by factors such as culture and autonomy in decision 
making and the smaller size of the organizations compared with MOH hospitals. 
The literature reveals that the low uptake of EMR implementation in MOH hospitals is due to a 
number of technical, social and resource barriers. It is noted that the MOH has undertaken a 
number of initiatives and actions to implement and improve EMRs in its hospitals. Initiatives 
are still underway and plans for a national integrated EMR system is one of the main priorities 
of the Saudi MOH. Clearly coordinated and coherent initiatives are needed to assist integrated 
EMR implementation in Saudi Arabia.  
The current study had a number of limitations.  The studies for inclusion spanned only a decade 
and articles in the field grew in number toward the end of the decade. It is possible that more 
facilitators and barriers may have been identified, if the time period had been longer. There 
were however, no studies in the field, in Saudi Arabia in the years prior to 2003. Only articles 
written in English were included in the study, which may have limited the findings. Finally, the 
literature focused on EMR implementation in Saudi Arabia, and thus the extent to which the 
findings can be extrapolated to other jurisdictions is limited.  
Despite the limitations of the current study this article is the first to systematically review the 
progress of and challenges to EMR implementation in Saudi Arabia. It is also the first study 
which has developed a chronology of EMR implementation milestones from the extant 
literature. Improving the awareness of the challenges to successful implementation and 
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documenting the progress to date, may assist Saudi hospitals as they plan for a national 
integrated EMR system. 
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Abstract.  
Background: 
The use of Electronic Medical Record (EMR) systems is increasing internationally, though developing 
countries, such as Saudi Arabia, have tended to lag behind in the adoption and implementation of EMR 
systems due to several barriers. The literature shows that the main barriers to EMR in Saudi Arabia are 
lack of knowledge or experience using EMR systems and staff resistance to using the implemented 
EMR system.  Methods: 
A quantitative methodology was used to examine health personnel knowledge and acceptance of and 
preference for EMR systems in seven Saudi public hospitals in Jeddah, Makkah and Taif cities.  
Results: 
Both English literacy and education levels were significantly correlated with computer literacy and EMR 
literacy. Participants whose first language was not Arabic were more likely to prefer using an EMR 
system compared to those whose first language was Arabic.  
Conclusion:  
This study suggests that as computer literacy levels increase, so too do staff preferences for using EMR 
systems. Thus, it would be beneficial for hospitals to assess English language proficiency and computer 
literacy levels of staff prior to implementing an EMR system. It is recommended that hospitals need to 
offer training and targeted educational programs to the potential users of the EMR system. This would 
help to increase English language proficiency and computer literacy levels of staff as well as staff 
acceptance of the system. 
                                                 
 
9 Corresponding Author. 
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1. Introduction 
Electronic Medical Record (EMR) is considered an essential component of any healthcare organization.1 
Healthcare providers such as physicians and nurses spend long periods of time during their workday 
collecting information from patients.2 Examples of the sorts of data collected are demographic 
information, medical history and prescribed medication use.2 Some developed countries such as the 
United Kingdom and Canada have a national EMR system.3 On the other hand, developing countries have 
tended to lag behind in the adoption and implementation of Health Information Systems (HIS) such as 
EMR systems, or even a basic EMR system.3 The literature indicates that EMR systems implementation 
is limited and at times spasmodic in developing as well as low-income countries, largely because of the 
financial and implementation challenges these countries face.4 These challenges are likely due to 
technological, organizational, financial or human resources barriers.4,5   
In Saudi Arabia, initiatives for implementing HIS such as EMR systems have been occurring over the last 
three decades.6,7 As well as funds to assist EMR implementation, the Saudi Ministry of Health (MOH) 
has made clear its intention to implement HIS nation-wide.6 Previous research has shown that to date, 
HIS implementation is low within Saudi public hospitals, because Saudi Arabia is a developing country.8 
However, it is noted that there are a number of major hospitals and healthcare organizations that have 
attained distinguished achievement in EMR implementation in Saudi Arabia, such as National Guard 
Health Affair (NGHA) hospitals, the Armed Forces hospitals and the King Faisal Specialist Hospital and 
Research Centre (KFSH & RC).7,9 For example the NGHA hospital system was awarded the Middle East 
Excellence Award in electronic health records.10 It is noteworthy that these health facilities are outside the 
Saudi public hospital system.11 
Previous research in the area of EMRs in Saudi Arabia has shown that the reasons for 
such low uptake of EMR implementation in its hospitals is due to a number of identified 
barriers.12,13 Two of the main EMR barriers are a lack of knowledge or experience using 
EMR systems, and staff resistance to using the implemented EMR system.11  These 
barriers have also been found in several other developed and developing countries, 
where poor if not non-existent computer literacy is one of the more common barriers to 
EMR adoption.14 Thus, this research aims to specifically examine health personnel’s 
knowledge and acceptance of and preference for EMR systems in public hospitals in the 
western region of Saudi Arabia. 
2. objectives 
This research aims to examine both the knowledge and preferences of current or potential EMR users, at 
seven hospitals in three cities, within the western region of Saudi Arabia. The research also aims to 
identify whether health personnel preference, in respect to using EMR systems, differs based on a number 
of aspects, including job category, English language, and computer and EMR literacy levels. Such 
findings may assist future implementation initiatives by informing EMR implementation plans as well as 
the staff recruitment policies of hospitals. In addition, the research aims to identify whether health 
personnel preference and acceptance, in respect to using EMR systems, differs amongst small, medium 
and large sized hospitals. 
3. Methodology 
A cross-sectional study tool was developed to collect data from seven hospitals in three cities in Saudi 
Arabia. The study used a researcher developed quantitative questionnaire, which was available in both 
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online and paper-based formats. Questionnaire development was guided and structured by a key 
reference.15 When developing the questionnaire, the researchers took into account the literature 
concerning EMR implementation, barriers and facilitators as well as knowledge of EMRs in Saudi Arabia 
gained by the first author through previous work and research experience. Ethical approval for the study 
was obtained from the Queensland University of Technology (QUT), Australia. Approval to distribute the 
questionnaire in Saudi Arabia was also obtained from the Director of Health Affairs, Makkah region at 
the Saudi Ministry of Health. 
3.1.  THE RESEARCH INSTRUMENT 
The questionnaire comprised three sections. The first section sought general socio-demographic 
information such as participant age, gender and professional background. Participants were asked to 
indicate their computer and English language literacy levels. The second section contained questions 
about EMR barriers while the third section focused on EMR implementation.  Together with an 
information sheet and a consent form, questionnaires were distributed to the seven selected hospitals. The 
term Electronic Health Record (EHR) was used in the questionnaire to refer to any HIS available in the 
hospital. 
3.2. STUDY POPULATION 
A total of 480 questionnaires were distributed in the seven selected hospitals and 333 participants 
completed the survey, giving an effective response rate of 69%. All participants remained anonymous and 
voluntarily completed the questionnaire. Participants of this research included different healthcare 
personnel such as physicians, pharmacists, nurses, administration staff, laboratory staff and receptionists 
all of whom either use or are likely to use an EMR. 
3.3. PARTICIPATING HOSPITALS 
Questionnaires were distributed in seven public hospitals in Jeddah, Makkah and Taif cities, all located 
within the western region of Saudi Arabia. For the purpose of this research, hospital size was categorized 
based on bed capacity ranging from small (<250 beds), to medium (250-450 beds) and large (>450 beds). 
Table 1 shows the number of questionnaires distributed in each hospital together with associated response 
rates according to hospital size. 
 
Table 1. Response rates, hospital location and size 
 
Hospital Size 
(Bed capacity) 
 
City 
 
Hospital 
 
Bed 
capacity 
 
Number of 
Distributed 
Questionnaires 
 
Number of 
Respondents 
Small 
(<250 beds) 
Jeddah 
Makkah 
Hospital E 
Hospital H  
83 
162 
30 
30 
22     (6.6%) 
26     (7.8%) 
Medium 
(250-450 beds) 
Jeddah 
Makkah 
Hospital C 
Hospital G 
276 
261 
60 
60 
48     (14.4%) 
36     (10.8%) 
Large 
(>450 beds) 
Jeddah 
Makkah 
Taif 
Hospital A 
Hospital F 
Hospital J 
792 
493 
454 
120 
90 
90 
78      (23.4%) 
52      (15.6%) 
71      (21.3%) 
   Total 480 333    (69.4%) 
 
3.4. STUDY DESIGN 
Questionnaires were distributed and collected between November 2011 and January 2012. Participants 
had the option of completing the questionnaire in either Arabic or English. Additionally, an online link 
was provided to all participants, should any prefer to complete an online version of the questionnaire. 
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3.5. STATISTICAL ANALYSIS 
The researchers primarily used SPSS software version 22, for all frequencies and descriptive analyses. 
The descriptive analyses were conducted by performing a number of different tests to identify 
relationships between variables and to make comparisons where applicable, such as Spearman’s 
correlation, chi-square and t-tests.   
4. Results 
4.1. CHARACTERISTICS OF RESPONDENTS 
A total of seven public hospitals in the western region of Saudi Arabia were included in this study. 
Overall, 333 completed questionnaires were obtained, and all were in the written form of the 
questionnaire. The overall response rate was 69%. Details about the demographic distribution of 
participants are presented in Table 2. Table 2 highlights that the majority of participants (68.4%) were 
between the ages of 20 and 39 years. Most of the participants were graduates with either a diploma 
(38.1%) or bachelor degree (37.8%). Four-fifths of the participants, (80%) had Arabic as their first 
language. 
 
Table 2. Participant demographics (n = 333) 
Variable  n % 
Gender Female 
Male 
178 
155 
53.5 
46.5 
Age Group 20 – 29 
30 - 39 
40 - 49 
50 - 59 
60 – 69 
111 
117 
75 
29 
1 
33.3 
35.1 
22.5 
8.7 
.3 
Highest Education level High School 
Diploma 
Bachelor 
Master 
Doctorate 
27 
127 
126 
41 
21 
8.1 
38.1 
37.8 
12.3 
3.6 
Position At Work Laboratory Staff  
Receptionist 
Pharmacist  
Nurse 
Physician  
Administrator 
Other 
43 
18 
13 
105 
83 
59 
12 
12.9 
5.4 
3.9 
31.5 
24.9 
17.7 
3.6 
Is Arabic Your First 
Language? 
No 
Yes 
64 
269 
19.2 
80.8 
Your English Language 
Level 
Poor 
Fair 
Good 
Excellent 
42 
88 
139 
64 
12.6 
26.4 
41.7 
19.2 
Computer Literacy 
 
Poor 
Fair 
Good 
Excellent 
45 
68 
145 
75 
13.5 
20.4 
43.5 
22.5 
EMR Literacy  Poor 
Fair  
Good 
Excellent 
35 
74 
99 
26 
10.5 
22.2 
29.7 
7.8 
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4.2. EDUCATION, ENGLISH LANGUAGE, COMPUTER AND EMR SYSTEM 
LITERACY LEVELS 
 Spearman’s correlation was used to examine the relationship between self-reported computer literacy, 
self-reported EMR literacy, self-reported English language proficiency level and education level. Results 
indicate that English proficiency level was highly correlated with computer literacy and EMR literacy, rs 
= 0.44, p < .001 and rs = .31, p < .001 respectively. 
Education level was also highly correlated with computer literacy and EMR literacy, rs 
= .29, p < .001 and rs = .18, p = .005. It is noted that education level was not treated as a 
continuous variable. Thus, Spearman’s correlation was used. This analysis was thought 
to be suitable because it retains the ordinal structure of the variable, whereas using 
ANOVA would lose the information in the ordinal structure. 
Spearman’s correlation was used to examine the relationship between computer literacy 
and EMR literacy. Results indicate that there was a highly significant positive 
relationship between computer literacy and EMR literacy, rs (232) = .44, p < .001. 
An independent sample t-test was used to examine if there were significant differences 
in computer literacy between participants who preferred to use a computer-based health 
record compared to those who preferred paper-based health records. Results indicate 
that participants who preferred computer-based health records had significantly higher 
self-reported computer literacy, t (331) = 4.683, p < .001. 
Staff were categorized into two groups namely ‘medical staff’ comprising those with 
health professional qualifications and skills such as physicians, pharmacists, nurses and 
laboratory staff. The other group, ‘non-medical staff’, comprised receptionists and 
administrators.  Participants who recorded their job category as ‘Other’ (n=12, 3.6%) 
and were not included in either group and thus were excluded from this analysis. Chi-
square tests were used to examine the differences between preferred health record 
system and job category as well as first language (Table 3). Results indicate that there 
was no significant difference between job category and preferred health record system. 
However, those participants whose first language was not Arabic were significantly 
more likely to prefer using an electronic health record compared to those whose first 
language was Arabic (2) = 10.93, p < .001. 
A t-test was used to examine any difference in English language level between 
participants who either preferred an electronic health record or a paper health record. 
Results revealed that participants who preferred electronic health record (M = 2.77, SD 
= 0.89) had a significantly higher English language level than participants who 
preferred to use a paper health record t (331) =4.270, p <.001. 
 
Table 3. Preferred health record system, job category and first language 
 
Electronic Health Record Paper Health Record           
2
 
    n=      % n= %  
Job category 
Medical staff 
 
206 
 
84.4 
 
38 
 
15.6 
 
2.47 
Non-medical staff 59 76.6 18 23.4   
Is Arabic the first 
language?   
 
      
No 62 96.9 2 3.1 10.93*** 
Yes 214 79.6 55 20.4   
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4.3. HOSPITAL SIZE AND TYPE OF PREFERRED HEALTH RECORD 
Of the 276 respondents who indicated their preferred type of record, approximately four-fifths (83%) 
would prefer to use an EMR over paper records. Respondents’ preference for an EMR system rather than 
paper record were 90% for small hospitals and 82% respectively for medium and large hospitals. 
A chi square test was used to examine any difference between hospital size and 
preferred type of health record, but failed to reach significance (2) = 1.79, p = .426. 
5. Discussion 
A small number of studies have examined the implementation of EMR systems in Saudi Arabia, and 
identified a range of barriers.7,10,12 It was noted that the main barriers obstructing EMR implementation 
were lack of knowledge and experience using EMR systems; and staff resistance to using the system.10,11 
The present study adds to this body of knowledge by looking further at the lack of knowledge about and 
experience with using EMR systems among hospital staff in Saudi Arabia. Also, the study examined staff 
attitudes in respect of their preferences for EMR systems, and whether these preferences differ according 
to hospital size. The study yielded a number of main findings. 
There was a significant positive correlation between English language proficiency level 
and computer literacy and EMR literacy levels. Additionally, the study results show that 
there is a significant correlation between education level and computer and EMR 
literacy levels. Thus use of and preference for EMR systems appears to be related to 
socio-economic determinants such as educational level, English language proficiency 
and computer literacy. 
Moreover, other socio-demographic factors may be contributing to EMR barriers.16 For 
example, Arabic language was the first language of over three-quarters (80%) of all 
participants. However most of the EMR systems are in English language,17 and yet 
Arabic is the first language in Saudi Arabia. Since English language proficiency level is 
significantly associated with computer literacy level and preferred health record system 
(electric health record rather than paper health record), it would appear important to 
have healthcare personnel who are literate in the English language in order to maximize 
the effective use of the system within Saudi public hospitals.16 
By improving the overall English language proficiency and computer literacy levels of 
staff, it is likely that their EMR literacy level would improve.  Thus, staff would be 
more able to use EMR systems, and the acceptance level would likely increase as well.16 
By providing training or through recruiting staff with the requisite knowledge and skills 
one of the main barriers to EMR implementation in Saudi public hospitals could be 
overcome. The results highlight the importance of having well-trained staff who have 
the required level of computer literacy for EMR adoption for hospitals seeking to 
implement EMR systems in Saudi Arabia.18 
Our findings have encouraging implications for hospitals wanting to increase EMR user 
acceptance levels in Saudi Arabia. The vast majority of participants of this study 
preferred the use of electronic based health records over paper based health records. 
However, the questionnaire findings also suggest that participants who preferred to use 
electronic based health records had significantly higher education and computer literacy 
levels. Once again, the study shows that increasing computer literacy levels amongst 
staff could increase the acceptance of and preference levels for using EMR systems. 
Thus, there is a need to provide computer training sessions for potential users and/or 
users who are facing difficulties using the system.19 An alternative or complementary 
strategy would be to recruit new staff who have the appropriate educational and 
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computer competencies. Despite the large number of participants indicating a 
preference for electronic records, it is paradoxical that no participants opted to complete 
their survey electronically. 
Overall the findings of the current study are in keeping with previous research. Previous 
research also found that computer literacy is a major factor for increasing user 
acceptance of EMRs.20,21 Similarly language issues such as poor English proficiency 
levels have been reported as one of the barriers to EMR implementation in developing 
countries.22  Studies have also shown that low computer literacy is one of the themes of 
dissatisfaction in organizations that are implementing Information Technology (IT) 
systems.14 Additionally, a positive correlation was found in previous research between 
users’ positive attitude towards the system and computer literacy.14 These finding 
highlight the importance of considering computer literacy issues prior to implementing 
EMR systems, in order to increase user acceptance for adopting EMR systems in Saudi 
hospitals.14 
 
The current study found no relationship between preference for type of health record 
system and hospital size. This finding was surprising given that a number of studies 
have shown that firm size usually has a positive impact on organizations when 
implementing new technologies.8,23,24 Firm size is thought to impact the implementation 
of new technology as large organizations potentially have more resources to invest in 
planning and training than medium and small healthcare organizations.1 Studies have 
also indicated that hospital characteristics may differ between different sized hospitals, 
such as location, services provided and the number of the available clinical IT 
systems.23,25 The current study had seven participating hospitals in one province and 
therefore further research is needed with staff from a larger number of hospitals to 
investigate any possible association between hospital size and preferred health record 
system. 
The study had a number of limitations. Firstly, the study examined seven hospitals in 
one region of Saudi Arabia. Thus the findings may not be representative of public 
hospitals in other areas of Saudi Arabia.  Any attempt to generalize from the findings 
would need to be done with caution. Secondly, the findings of this study were based on 
self-report and could have been open to some response bias. The participants self-
selected to complete the questionnaire, and thus it is possible that there was some 
selection bias. For example, it is possible that those with better computer skills or with 
more familiarity with EMR completed the survey. 
6. Conclusion 
User acceptance is one of the key factors for success in EMR implementation.26 In Saudi Arabia, there is 
a lack of knowledge about the use of EMR systems amongst a range of health professional and 
administrative staff. Findings of this current study suggest that as computer literacy levels increase, so too 
do staff preferences for using EMR systems. While staff attitudes are favorable towards using EMR they 
may lack the English language and computer literacy skills that are a foundation to using EMR’s. Results 
of this study also show that hospital size is not associated with staff preference for EMR systems over 
paper-based systems. These finding may assist policy makers who are seeking to develop and implement 
such systems in Saudi Arabia.25 The vast majority of healthcare personnel in Saudi public hospitals prefer 
the use of an electronic based health record system, such as EMRs, regardless of the size of the hospital in 
which they work. 
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Based on these findings it is recommended that it would be beneficial for hospitals 
seeking to implement EMR system, to assess the English language proficiency and 
computer literacy levels of staff prior to the implementation. This would assist in 
identifying the sorts of training and educational programs that may be required, in order 
to have a more literate staff who could then maximize their use of the system. 
Recruitment strategies, in Saudi public hospitals, could also use the information to 
ensure that new staff come with the appropriate foundation or enabling skills and 
knowledge. Further study using a larger sample size and hospitals from more regions 
could examine if there is an association between both English language and computer 
literacy levels and hospital size in Saudi public hospitals. 
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PARTICIPANT INFORMATION FOR QUT RESEARCH PROJECT 
– Interview– 
A Procedural Framework For Electronic Health Record Implementation in Public Hospitals in 
Saudi Arabia 
QUT Ethics Approval Number 1100001459 
RESEARCH TEAM   
Principal 
Researcher: 
Rihab Hasanain, PhD student, QUT 
Associate 
Researcher: 
[Michele Clark, Prof], [Kirsten McKenzie, Dr.]. 
DESCRIPTION 
This project is being undertaken as part of a PhD for Ms. Rihab Abdulaziz Hasanain.   
 
The purpose of this project is to help develop an evidence-based plan that will assist 
the use and implementation of Electronic Health Records within Saudi public hospitals. 
 
PARTICIPATION 
Your participation in this project is entirely voluntary. If you do agree to participate, you can withdraw 
from the project without comment or penalty. If you withdraw, on request any identifiable information 
already obtained from you will be destroyed. Your decision to participate, or not participate, will in no 
way impact upon your current or future relationship with QUT or the hospital you work in. 
 
Your participation will involve an interview at the hospital where you work or another 
agreed location. It will take approximately [20 - 30 minutes of time] of your time. If 
you agree, the interview will be audio recorded. The type of questions will include 
questions such as:   
1- What kind of challenges did the hospital or staff experience before, during 
or after the implementation of the Electronic Information System? 
2- Based on your knowledge and experience, are there any suggestions or 
recommendations you would like to share that can help other hospitals 
when implementing such a system? 
EXPECTED BENEFITS 
It is expected that this project will not benefit you directly. However, it may improve the way that 
healthcare services are being provided in Saudi public hospitals, by developing a well-designed and 
suitable procedural framework for implementing Electronic Health Records. 
 
RISKS 
There are no risks beyond normal day-to-day living associated with your participation in this project. 
 
PRIVACY AND CONFIDENTIALITY 
All comments and responses will be treated confidentially and your name is not required in any of the 
responses. 
 
CONSENT TO PARTICIPATE 
We would like to ask you to sign a written consent form (enclosed) to confirm your agreement to 
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participate. 
QUESTIONS / FURTHER INFORMATION ABOUT THE PROJECT 
If have any questions or require any further information about the project please contact one of the 
research team members below. 
Name: Rihab Abdulaziz Hasanain – PhD student 
School: Public Health 
Faculty: Health 
Phone: +61434269653 
Email:   rihab.hasanain@student.qut.edu.au 
 
CONCERNS / COMPLAINTS REGARDING THE CONDUCT OF THE PROJECT 
QUT is committed to research integrity and the ethical conduct of research projects.  However, if you do 
have any concerns or complaints about the ethical conduct of the project you may contact the QUT 
Research Ethics Unit on [+61 7] 3138 5123 or email ethicscontact@qut.edu.au. The QUT Research Ethics 
Unit is not connected with the research project and can facilitate a resolution to your concern in an 
impartial manner. 
Thank you for helping with this research project.  Please keep this sheet for your 
information. 
 
 
RESEARCH TEAM CONTACTS  
Name: Ms. Rihab Hasanain – PhD student 
School: Public Health 
Faculty: Health 
Phone: +61434269653 
Email:   rihab.hasanain@student.qut.edu.au 
STATEMENT OF CONSENT 
By signing below, you are indicating that you: 
 have read and understood the information document regarding this project 
 have had any questions answered to your satisfaction 
 understand that if you have any additional questions you can contact the research team 
 understand that you are free to withdraw at any time, without comment or penalty 
 understand that you can contact the Research Ethics Unit on [+61 7] 3138 5123 or email 
ethicscontact@qut.edu.au if you have concerns about the ethical conduct of the project 
 agree to participate in the project 
 
Please tick the relevant box below: 
 I agree for the [interview] to be [audio recorded] 
 I do not agree for the [interview] to be [audio recorded] 
 
Name  
Signature  
Date   
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Please return this sheet to the investigator. 
 
Email script for Study 2 
24 November 2012 
Dear participant,  
I am writing to invite you to participate in a project conducted in Australia which aims to develop a 
managerial framework for Electronic Health Records implementation within Saudi public hospitals. 
My name is Rihab Abdulaziz Hasanain, and I am a PhD candidate at Queensland University of 
Technology, Australia in the field of Health Services Management and Electronic Health Records.  
 
My supervisors at Queensland University of Technology, School of Public Health are Professors 
Michele Clark and Dr Kirsten McKenzie. We are conducting a project that aims to develop an 
implementation framework for Electronic Health Records within public hospitals in Saudi Arabia. 
Ethical approval has been obtained from the University to conduct the research and collect data. Data 
collection includes a survey that was conducted on January 2012 and was approved by the Director 
of Health Affairs (DOHA), Makkah region. The second data collection involves interviews with key 
stakeholders that will examine these issues: 
 
1- The availability of EHR systems within Saudi public hospitals. 
2- Barriers and facilitators to EHRs implementation in Saudi Public hospitals. 
3- Factors that have led previous EHR systems to either succeed or fail within Saudi Arabia 
hospitals. 
4- Any suggestions to assist future EHR implementation for Saudi public hospitals. 
 
 
I have noticed your interest and knowledge in this area by reading your published articles and 
working experience in the field and am writing to invite you to participate in an interview about your 
experiences with EHRs implementation in Saudi hospitals. Your knowledge and experiences will 
provide important insights which may assist EHR implementation in Saudi hospitals. The interview 
will take around 20-30 minutes of your time. This interview is part of my PhD project entitled “A 
Procedural Framework For Electronic Health Record Implementation in Public Hospitals in Saudi 
Arabia”.  
 
If you are willing to be interviewed, could you please tell me a date and time that would suit you. My 
contact details are available in this letter. I will then contact you to confirm the interview date and time and 
also the location of the interview. Please note that because of the time constrains, I will only be available in 
Saudi Arabia for fieldwork interviews from 15/12/2012 to 15/1/2013 as I am undertaking my research 
training in Australia. 
Thank you for your consideration of my request for an interview. 
I have attached the Participant Information for QUT Research Project sheet that provides additional 
information. Please don’t hesitate to contact me if you would like any additional information about my 
study. 
I look forward to hearing from you soon. 
Best regards, 
Rihab AbdulAziz M. Hasanain 
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Phone Script Approach for Study 2 
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Queensland University of Technology            PhD Candidate                                                          Email:                  
                                                                                                                                                           
rihab.hasanain@student.qut.edu.au  
Faculty of Health                                             Rihab Abdulaziz M. Hasanain                                    rehab_h@hotmail.com 
School of Clinical Sciences                             B.Sc. (HServ & HospAdmin), MHServMgt (Hon)       Mobile: 
+61434269653  
     
Information Sheet  
About the Research: Project Title: A Plan For Electronic 
Medical Record Implementation in Public  
Hospitals in Saudi Arabia.     
Researcher: Rihab Abdulaziz Hasanain / PhD scholar / The School of Public 
Health, Queensland University of Technology, QLD, Australia.  
Phone: +966569138831 E-mail: rihab.hasanain@student.qut.edu.au   
Research Supervisor: Michele Clark Phone: (61 - 7) 3138 3528 / Fax: (61 
- 7) 3138 52 Email: mj.clark@qut.edu.au /  School of Public Health, 
Queensland University of Technology, QLD, Australia.  
  
Abstract:  
The project focuses on developing a plan to assist in the implementation 
of electronic medical information systems (also referred to as Electronic 
Medical Records) in Saudi public hospitals. The outcomes of this project 
will be beneficial because the findings will help to outline a suitable plan 
for implementing an electronic medical information system, particularly 
for Saudi public hospitals. Such a system may improve the way that the 
healthcare services are being provided.   
  
Participation:  
Please can you provide your comments and feedback on the draft EMR 
implementation plan of this project. Comments and feedback can be 
provided on the comments and feedback sheet or use ‘track-change’ 
directly onto the draft EMR implementation plan and then return to the 
researcher.  
  
Please note:  
-Participating in this project is completely voluntary.   
-There is no any penalty for not participating in this project.  
-There is no any direct benefit to you by participant in this project.  
  
Risk:  
Participating in this project will not have any consequences for 
participants.  
  
Confidentiality:  
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Please be aware that any feedback will be treated confidentially and that 
your identity will not be revealed in any way.  The information collected 
will be used for research purposes only. By participating in this project, 
you acknowledge that you have reviewed the information sheet. You may 
choose not to participate.  
  
Consent to Participate  
-By providing your comments and feedback, you will be confirming that:  
-You have had any questions answered to your satisfaction;  
-You understand that if you have any additional questions you can 
contact the research team; -You understand that participation is 
confidential and that no names or identifying information will be 
revealed; and  
-You understand that you can contact the QUT Research Ethics Unit on 
[+61 7] 3138 5123 or email ethicscontact@qut.edu.au. If you have any 
concerns about the ethical conduct of the project.  
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Email script for approaching participants in Study 3b 
 
October 2014 
 
 
Dear participant,  
My name is Rihab Abdulaziz Hasanain, and I am a PhD candidate at Queensland University of 
Technology, Australia in the field of Health Services Management and Electronic Medical Records. 
I am writing to invite you to participate in a project conducted in Australia which aims to develop 
an implementation plan for Electronic Medical Records system within Saudi public hospitals. You 
may recall that I have contacted you approximately two years ago in order to conduct an 
interview as a part of my PhD project. 
 
As I previously advised, my supervisors at Queensland University of Technology, Faculty of 
Health are Professors Michele Clark and Dr Kirsten McKenzie. We are conducting a project that 
aims to develop an implementation plan for Electronic Medical Records system within Saudi public 
hospitals. Ethical approval has been obtained from the University to conduct the research and 
collect data. Data collection includes a survey that was conducted in 2012 and was approved by 
the Director of Health Affairs (DOHA), Makkah region. The second data collection involved 
interviews with key stakeholders that examined issues in respect of EMR implementation in Saudi 
hospitals. The final data collection involves seeking feedback from key stakeholders on 
the EMR implementation plan, in order to refine the plan and make it more 
comprehensive and user-friendly. 
 
I have noticed your interest and knowledge in this area by reading your published articles and 
am aware of your in-depth working experience in the field and so I am writing to invite you 
to participate in reviewing the EMR implementation plan that I have developed as 
part of my PhD project. Your knowledge and experience will provide valuable insights which 
may assist with improving my EMR implementation for Saudi hospitals. The implementation plan 
is provided in this email. The implementation plan is an advanced draft and will be modified and 
finalized after obtaining your comments and feedback, alongside other comments and feedback 
of other key stakeholders in the field within Saudi Arabia.  
 
If you are willing to participate, could you please provide your comments and feedback to me by 
email about the attached EMR implementation plan. It will be highly appreciated if you could 
please provide me with your comments and feedback as soon as practicable, preferably mid-
November 2014. If you require additional time please let me know and we can organize extra 
time. My contact details are available in this letter.  
I have attached the draft EMR implementation plan and an information sheet.  
Please don’t hesitate to contact me if you have any questions about my research. 
Your time and efforts are greatly appreciated and I look forward to hearing from you soon. 
Best regards, 
Rihab AbdulAziz M. Hasanain  
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Appendix 10: EMR implementation plan and feedback sheet 
 
 
EMR implementation plan for public hospitals in Saudi 
Arabia 
About this implementation plan: 
The following EMR implementation plan was developed based on reviewing 
the literature as well as the findings from this PhD project. The author 
acknowledges that since there is no one perfect nor complete EMR 
implementation plan that would suite all hospitals worldwide, this 
implementation plan may not cover every implementation aspect. This 
implementation plan provides technological, organizational and 
environmental considerations that may assist and/or guide hospitals seeking 
to implement EMR system in Saudi public hospitals. The following EMR 
implementation plan (table) provides a list of these technological, 
organizational and environmental considerations.  
 
Action required: 
Could you please review the following table and provide your comments and 
feedback to me. Your comments and feedback can be provided, either 
directly onto the comments and feedback sheet or else by use of ‘track-
change’ onto the plan and then send it to me as an attachment by e-mail. 
Your comments and feedback will be incorporated into this plan. 
Please let me know if you have identified important considerations that are 
not included in the table or if any sections are not clear for the reader. This 
feedback will assist me to further refine the implementation plan and to 
make it more comprehensive and user-friendly. 
Thank you for your assistance. 
Ms Rihab Hasanain 
Rihab.hasanain@student.qut.edu.au 
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Draft EMR implementation plan 
Pre-implementation phase Implementation phase Post-implementation phase 
Technological Considerations: Factors to take into account 
1- Solving technical 
barriers and issues. 
2- End-users technical 
knowledge and 
experience. 
3- Ongoing technical 
support. 
4- Standardization of the 
system. 
5- Ease of use. 
1- Ongoing technical 
support by the vendor. 
2- Technological issues. 
3- Communication 
channels between 
technical support and 
end-users. 
 
 
1- Ongoing technical 
support by the vendor. 
2- Testing and evaluation. 
3- Training sessions for 
new staff. 
4- Communication 
channels between 
technical support and 
end-users. 
Organizational Considerations: Factors to take into account 
1- Sufficient planning. 
2- Policy and procedures 
planning. 
3- Focus on end-users and 
knowledge/human 
interface. 
4- Resources assessment. 
5- Project management 
and Request for 
Proposal (RFP). 
6- Phased implementation 
approach. 
7- Qualified human 
resources. 
8- Right person in the 
right place. 
9- Top-down approach. 
10- Training planning. 
11- Change management. 
12- Outsourcing strategy. 
13- Identify and solve 
barriers. 
14- Vendor selection 
criteria. 
15- Using Best of breed 
strategy. 
1- Comprehensive and 
well-designed training 
planning. 
2- A guide or a manual 
book for using the EMR 
system. 
3- Health Insurance 
Portability and 
Accountability Act 
(HIPAA) privacy 
standards. 
4- Training during all 
phases of 
implementation. 
 
 
 
 
 
 
 
1- Educate the staff about 
the perceived benefits 
of using the system. 
2- Training during all 
phases. 
 
 
 
 
Environmental Considerations: Factors to take into account 
1- Hospital size. 
2- End-users readiness. 
3- Staff resistance. 
4- Physician resistance. 
5- Physician champion. 
6- Educate the staff about 
1- Training sessions in 
both English and Arabic 
languages. 
2- Group training 
approach. 
1- Educate the staff about 
the perceived benefits 
of using the system. 
2- Training sessions in 
both English and Arabic 
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Pre-implementation phase Implementation phase Post-implementation phase 
the perceived benefits 
of using the system. 
7- Language sufficiency. 
8- Training sessions in 
both English and Arabic 
languages. 
9- Group training 
approach. 
languages. 
3- Group training 
approach10. 
 
 
Comments and feedback sheet 
 
Please list your comments and feedback below and send to 
rihab.hasanain@student.qut.edu.au 
1- 
 
2- 
 
3- 
 
4- 
 
5- 
 
6- 
 
7- 
 
8- 
 
9- 
 
10- 
                                                 
 
10 Please note: The intellectual property of this attached EMR implementation plan belongs to the researcher of 
this PhD project and will be published soon in one of the relevant journals in the field. 
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Appendix 12: Map of Saudi Arabia Shows the three included 
cities in this research 11 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
                                                 
 
11 Figure was taken from: http://www.answers.com/topic/saudi-arabia 
Jeddah 
3 Hospitals 
148 Surveys 
Makkah 
3 Hospitals 
114 Surveys 
Taif 
1 Hospital 
71 Surveys 
